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Foreword 



Progression through the rapid advances of the Information Age 
requires a new discipHne — systemic thinking. According to Peter Senge 
of the Sloan School of Management at MIT, "Systems thinking is 
needed more than ever because we are becoming overwhelmed by 
complexity. Perhaps for the first time in history, humankind has the 
capacity to create far more information than anyone can absorb, to foster 
far greater interdependency than anyone can manage, and to accelerate 
change far faster than anyone's ability to keep pace." 

Given the existing capabihty to gather and analyze massive amounts 
of information, and then disseminate it in a way that transcends time and 
space, decisions can no longer safely be made in a vacuum. Each 
decision transmits its impact throughout the system — sometimes block- 
ing any systemic progress. The key to obtaining the desired outcome of 
a decision is to discover the leverage points in the basic system that when 
pressured can create huge alterations in the system structure. Once 
recognized, manipulation of those leverage points can guide us toward 
the desired unified whole. 

As the United States considers the development of a national 
infomiation communications infrastructure, we should look at the 
issues and potential system ically. The future opportunities that a nation- 
wide high-speed network offers seem unsurpassed in mankind's his- 
tory. The challenges arc of equal magnitude. 

The great ideas and discoveries that have moved the world forward 
on its progrcssivc path have been the result of the collaboration of 
creative minds. Michael Schrange, in his book Shared Minds, gives us 
many illustrations of this, from the invention of ih'j telephone to the 
discovery of DN A. And with the increased complexity of today, the 
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sharing of great minds is ever more important to continue progress. One 
of the major opportunities of a national, or perhaps international, 
communications infrastructure is the poterial for that collaboration. It 
can enable scientists, doctors, artists, and teachers to communicate 
effectively with each other — even electronically, sharing the powerful 
capabilities of super computers working on unique projects and re- 
search across the globe. 

Another opportunity that may be provided is the expansion of life 
services into previously remote areas. Physicians at medical facilities 
hundreds of miles away may be able to monitor a home-bound patient. 
Similarly, creative teaching methods and individualized programs may 
become available to students no matter where they live. 

The question then becomes. Who will have access to such opportu- 
nities? When will such capabilities become generally available to 
provide such services to the total populace? In the United States 
particularly, universal service — the general availability of the tele- 
phone as a primary communications tool — is considered almost an 
inalienable right. As such, its enhancement to include the greatly 
expanded information services promised by the planned new infrastruc- 
ture poses some sizeable challenges. 

In his book The Work of Nations, Robert Reich describes the 
sobering prospect of the continual separation of the "symbolic ana- 
lysts'' — those educated persons who work with infonnation to identify 
and solve problems — from the rest of the population. He clearly depicts 
the dire social consequences that may occur if the information "haves" 
leave the "have-nots'' even further behind. Universal service could be 
one means of re-integrating society, of achieving a greater equality of 
condition and opportunity by making information generally available 
through universal access. 

Bui what about the questions around access? Access to what? Who 
will determine what information is to be made generally accessible? 
Who decides who gets access? Does the use of access or the information 
itself need to be guarded? If so, by whom? 

A challenge that is equally formidable is how to make access 
available relatively simultaneously to all. Adoption of universal service 
questions a pure market view of proliferation of service to early adop- 
ters and then to the general populace since, in this case, the physical 
ability to connect to the infrasiruclure is required before adoption iS 
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possible. Service must be able to reach all geographic areas if it is to 
be universally offered. 

These are some of the issues raised by the authors represented here. 
The objective of this volume is in concert with the objective of the 
Institute for Information Studies — a combined effort of Northern 
Telecom Inc. and The Aspen Institute — to explore the issues of the 
Information Age and its technologies from a variety of perspectives to 
generate insight among leaders. It is insightful leaders who will forge 
the paths into the future and manage the impacts of change. 

Information is the change agent and, simultaneously, the key to 
providing the direction for change. This volume strives to be one more 
source of that key clement — information. 



Gerry Butters 
Executive Vice President 
Public Networks 
Marketing Sales and Services 
Northern Telecom Inc. 




THE FUTURE OF UNIVERSAL SERVICE IN 
TELECOMMUNICATIONS 

The common theme linking the contributions to this year's Review 
concerns the future of "universal service." The goal of having a "uni- 
versal'* telecommunications service has historically been to keep charges 
low enough that all but the poorest Americans could afford to make and 
receive telephone calls, even if they lived in remote, expensi ve-to-serve 
areas. For decades this goal was neither complicated nor controversial. 
Telephone service was pretty much the same for rich and poor, business 
and residence alike: You picked up the phone, dialed, and talked. And 
the cost of keeping prices down could be disguised via internal subsidies 
generated by the regulated monopolies that provided the service. This 
placid scenario is changing now, rapidly and profoundly. The essays in 
this volume explore and illuminate the implications. 

All told, the essays suggest a vision that is at once optimistic and 
troubling. On the positive side, revolutionary improvements in telecom- 
munications and information technologies arc proliferating. They arc 
almost certain to become global in scope, resulting in many improve- 
ments in human knowledge and productivity; a substantial increase in 
the functional intelligence of the species seems imminent. Yet there arc 
also reasons to fear that these advances might be enjoyed by only a small 
segment of the U.S. or world population. Even if Americans reach a 
consensus to devote substantial resources to achieving some level of 
equality in access to advanced telecommunications, daunting quanda- 
ries will have to be confronted, obstacles surmounted. 

Central to the dilemma is that competition, deregulation, and 
privatization have been integral to the rapid spread of technical iimova- 
tion in recent years, yet these very same forces thrcatcn our ability to 
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implemenl universal service the way we have in the past. The flourish- 
ing competitive martcet is now creating the opportunity to upgrade 
universal service even as it may be undermining our ability to employ 
traditional policy and conceptual tools to implement the upgrade. As all 
the authors suggest in one fashion or another, decisions on the nature of 
universal ser/ice in the future cannot be left strictly to m arket forces, but 
neither can we rely on proven government tools. Innovative policy 
decisions will be required to avoid an outcome that in the worst case 
would entail a highly developed series of private networks pooriy 
integrated with an undernourished public network that provides few 
advanced services, and those to only a small minority of Americans. 

The capabilities that an advanced public network is likely to offer — 
which could become part of a basic package to be more or less 
universally accessible — include: telephone numbers attached to indi- 
viduals not locations, along with portable phone sets; services that (at 
least currently) require wide bandwidth such as motion video; a per- 
sonal computer terminal providing processing power internally or via 
the telecommunications network; information services that offer large 
stores of easily retrieved data, such as ririine schedules, news bulletins, 
classified ads, or stock quotations; transaction services that allow 
anything from banking and shopping at home to telecommuting; and 
convenience services such as call waiting, caller identification, and call 
forwarding. The proximate questions revolve around how many of these 
options should become part of the universal service goal, in what form, 
at what cost — and at whose. The deeper questions involve the nature of 
the society's commitment to equality. 

In telecommunications as in other policy areas, there tends lo be 
some tension between efficiency and equality; market competition is 
unsurpassed at bringing about the former, but sometimes the latter 
suffers. At its core universal service has been designed to achieve an 
approximation of equality; when everyone sought plain old telephone 
service (POTS), and that was pretty much al! the telephone company 
could provide, equality was a relatively simple goal. With a vastly 
expande(i menu of telecommunications product and service options, 
equality becomes a more amorphous aim. Among those likely to be 
affected by any future universal service policies iher^c will be varied 
tastes and needs; policy makers may want to support a substantial range 
of choice for targeted consumers. In practice, "equality" will no longer 
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translate into likeness. Figuring out what set of functions or services 
should be encompassed by universal service goals, how much should be 
invested in reaching the goals, and how that amount should be financed, 
will pose a much more demanding task for government officials than 
administering the old universal service policy. 

The recent direction of public policy toward minimizing govern- 
ment intervention and maximizing reliance upon competitive markets 
may conflict with the need for explicit planning that universal service 
issues appear to impose on government. The record of the past decade — 
for instance. Congress's attempts to rewrite the 1934 Communications 
Act to accommodate explosive changes in technology and market 
structure — unfortunately suggests that political gamesmanship asmuch 
as careful analysis may shape any policies that are finally adopted. 

However, at least some of the authors suggest that the apparent 
tension between the economic efficiency goals that animate increased 
reliance on competition, and the equality goals that have animated 
universal service, may be less severe than often assumed. They indicate 
that policy assuring a relatively high level of minimum universal service 
will yield considerable net economic benefits. In this view, even if such 
benefits are not realized by telecommunications firms, they will accrue 
as gains in efficiency to the society at large. For example, Susan G. 
Haddcn cites possible economics that telecommunications might pro- 
vide in treating illness; because the nation's medical bill is so large, even 
saving a tiny percentage could translate into many billions of dollars 
saved. The authors also adduce strong arguments for such a policy on 
the grounds of equity, enhancement of democracy, and other values. 

But it is fair to say that several of the authors exhibit a bias, perhaps 
not surprisingly, given that they have been drawn to the study of this 
field. Their essays suggest they arc deeply inspired by the exciting 
capabiliUes and potential of advanced telecommunications to do social 
good; this may predispose tlicm toward expansive and expensive 
visions of universal scwicc. I share the bias myself, and would vigor- 
ously defend it. But analysts not represented here might have argued for 
a much more limited vision of universal scr/ice, a much less intensive 
role for government, and a less expensive agenda for subsidy. 

The issues that arise as society grapples with modifying universal 
ser/ice in light of technological advance turn out to raise profound 
conceptual and ethical complexities not heretofore familiar to policy 
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makers in telecommunications. When viewed in a universal service 
perspective, certain traditional assumptions break down, old con- 
cepts and definitions become problematic. It will be politically diffi- 
cult to seek subsidies that may as easily be used for accessing Debbie 
Does Dallas or the latest Superbowl odds ft'om Vegas as for viewing 
Henry Vov The New York Times ^ but this conundrum typifies the issues 
raised by the need to modernize universal service. That is, thinking 
through what we as a society mean by universal service in an era of 
changing telecommunications capabilities involves dealing with such 
issues as what is important information and what isn't, what is 
"information" at all and what isn't, how much an "informed society" 
is worth, how much inequality in access to information is tolerable, and 
what right subsidizers have to determine the nature of information 
accessed. Here are some more specific examples inspired by the 
chapters you are about to read: 

Is the distinction between information and entertainment still vi- 
able? Should universal service encompass access to video services, 
including "entertainment," if telecommunications becomes the 
major vehicle by which both high and low culture is accessed? Can 
we be sure that vehicles labeled as entertainment, such as films or 
television situation comedies, are in fact less informative and thus 
less socially desirable than newspapers? That rock music videos are 
less edifying than classical ballets? Even if we want to limit 
subsidies to informative or uplifting fare, will it even be practical to 
enforce distinctions once both are delivered digitally over telecom- 
munications networks? 

Consumers and workers will be producing intricate, detailed data 
bases on themselves as they access telecommunications services. 
People who need subsidies in order to access services may well have 
to endure intrusive probes of their personal tastes, habits, and 
resources in return for the subsidy. What will be a fair level of 
inquiry, and when will a legitimate effort to ensure proper use of 
subsidies become an invasion of privacy? 

• Are our very notions of "news'* and "public opinion" going to need 
thorough revision once a majority of people obtain a customized 
daily mix of text and motion video designed according to each 
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person's specific stored instructions? If old-fashioned print news- 
papers and television netwoiic news cannot survive the competition, 
will government, by subsidizing public access to an advanced 
telecommunications infrastructure, be helping to destroy "mass'* 
media? Is such an intervention compatible with the First Amend- 
ment? And if mass media are replaced by customized news, if 
similar media reports no longer reach the vast majority of citizens, 
will government be subsidizing a diminution in the society's 
cultural glue, and in the ability of political leaders reliably to 
communicate with the public? 

• What rights do the advanced, mostly Northern Hemisphere nations 
have to build a telecommunications infrastructure that leaves less 
developed national economies even further behind than they are 
already? What moral obligations for international subsidies are 
entailed here? What self-interests? Addressing these problems may 
require cooperation among private entities and governments on a 
global scale, of a sort for which history suggests few precedents. 

While the articles that follow stimulate a diversity of questions, they 
develop some common themes. A few of the ideas endorsed by several 
though not necessarily all the authors: 

1 . We can expect a continuation of rapid technological progress in tlie 
form of lower costs for computing power, transmission bandwidth, 
and speed. Thus in the absence of public policy to the contrary, 
state-of-the-art telecommunications capabilities could grow in- 
creasingly distant from the traditional voice service used by most 
ordinary residences and small businesses. 

2. There will be a need for active government involvement even as 
competition, deregulation, and privatizatior of much of the tele- 
communications network proceeds. Universal service cannot be a 
matter for laissez-faire evolution; explicit decisions will have to be 
made. If they are not, if government allows telecommunications to 
develop without an overt plan for upgrading universal service, such 
an approach will itself amount to an implicit decision to allow the 
level of service offered as **universar' to deteriorate drastically 
relative to the state of the art. 
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3. Among the most nclllesome difficulties that may get in the way of 
attaining a higher **universal" level of service are those involving 
the setting and enforcement of standards designed to protect 
interconnectivity. The problem is magnified not only by competi- 
tion and proliferation of services and firms but by the globalization 
of telecommunications. A plethora of incompatible equipment, 
networks, and services will present considerable difficulties to even 
the wealthiest and savviest customers seeking seamless, user- 
friendly access from private networks; forging some kind of coher- 
ent public network is a prerequisite to an advanced version of 
universal service designed to reach the average person. 

4. Despite these issues, most of the authors appear to expect that an 
integrated, multi-mcdia-capable, digital, broad(er)-band public 
network will arise. The degree to which it will be easily, inexpen- 
sively, and frequently accessed by small business and residential 
consumers is less clear. 

5. Telecommunications networks are becoming global, which is chal- 
lenging national boundaries as well as changing the nature of 
economic markets. There is some question about how governmen- 
tal authority can be exerted over telecommunications networks, 
finns, markets, or services that reach across national jurisdictions. 

6. Implicitly or explicitly, most authors endorse spending consider- 
able amounts of money on upgrading universal service so that 
most Americans can participate at a reasonably high level in the 
information age. None seem to accept limiting universal service 
merely to POTS. 

Let us turn now to a preview of the individual contributions to this 
issue of The Annual Review. 

The Privatization of Telecommunications 

Perhaps the development of highest relevance to universal service 
is the channeling of a substantial portion of the nation's total telecom- 
munications investment into private networks. Eli M. Noam's article 
explores this trend and its implications, raising dozens of important 
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questions that already confront policy makers and other decision 
makers, or soon will. Most importantly, Noam argues, increasing 
private control over networks may paradoxically lead to increasing 
restrictions on the rights of individual network users. 

Noarn documents the rapid development of private and closed-user- 
group networks — one-third of all investment in telecommunications 
networks now goes outside the public network. He points out that these 
configurations involve not just internal corporate links, but group 
networks such as those connecting financial institutions for electronic 
funds transfer, or the one joining General Motors to its many suppliers, 
dealers, and insurers. In the future, Noam says, the telecommunications 
system will consist of a "federation" of such private networks, **linked 
through a modular public network." 

Privatization is driven by a number of forces, including the expan- 
sion of the service-based economy with firms needing more specialized 
communications services, and the economics of public networks, which 
at a certain point cost large users more to support than do private 
networks. Noam even sees the logic of privatization extending to 
individuals, such that "personal networks" may arise. These would 
employ virtual private networks that actually use shared facilities but 
are dedicated via software and hardware settings to a particular 
individual's service and information needs. 

Among the many implications of proliferating private networks 
that Noam probes, perhaps the most provocative involves his predic- 
tion that networks could develop quasi-governmental powers and 
status. They could become a form of electronic neighborhood or com- 
munity joining users without regard to geographical proximity. Those 
who control policy for the networks would be able lO enforce regula- 
tions and taxes on members, and they would negotiate with other 
jurisdictions, including not just other networks but official govern- 
ment entities like Europe's Post Telegraph & Telephone or the U.S. 
Federal Communications Commission. In such a world, for example, 
it may become more difficult to tax telecommunications activities, or 
to police illegal economic activity like collusion. 

But of greatest concern to Noam is that these quasi-governmental 
authorities may have the incentives and the capacity to enforce limita- 
tions on the expressive rights of their users. He describes the tension 
between the individual rights of association that lead inexorably to 
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private groupings of telecommunications users on private networks, 
and the individual rights of those users to express themselves on 
networks that are not operating under common carrier obligations. He 
describes restrictions that a network operator might impose, for ex- 
ample, on those who might wish to use it to transmit unpopular views. 
This problem is magnified by the likelihood that networks will be multi- 
national in scope; this vision implies that "the First Amendment may 
become little more than a *local ordinance,' and in conflict with the 
speech principles of other countries/' Even within the United States, it 
is not clear what is paramount, the constitutional rights of networks 
which could assert a status akin to publishers, or the rights of its users 
or potential users. 

Noam suggests creating**asetof principles to guide interconnection 
in a mixed private-public network system." He proposes granting 
**rights-of-way** to traverse private networks in order to maximize 
individuals* choice among telecommunications networks and services, 
and prevent people from becoming captives of private networks that 
could exert oppressive powers. In return for allowing private networks 
to connect with the public system, the former would have to cede such 
rights of passage, thus allowing for "unimpeded transmission of infor- 
mation across the network federation and enable end to end connectiv- 
ity The chapter raises intriguing questions as to exactly how this 

confederation would work, and ho w a minimal level of universal service 
would be maintained. 

The Costs of Privacy 

Privatization is not correlated with privacy, despite the similar 
lexical roots. Daniel Brenner dissects the ways in which technological 
advances can both improve and diminish privacy protection and can 
affect the costs of telecommunications service. In Brenner's view, 
including enhanced privacy protection within a revised universal ser- 
vice should be done with consideration of the substantial financial costs 
inherent in maintaining many forms of privacy, the conflicts among 
privacy interests, and the need to allow individuals to choose the level 
of privacy protection that best suits them. 

Brenner defines privacy as twofold: the right to be left alone, and the 
right to control dissemination of personal information. These two can 
clash, as demonstrated in recent controversies over caller identiflcation 
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service which displays the originating number of incoming calls. An 
analogous contradiction arises between the thrust of universal service, 
which is to make everyone accessible via the telephone, and the 
emphasis of privacy, which is to allow people to remain inaccessible. 

Resolving such tensions not only is difficult conceptually, but is 
expensive financially. Since increasing privacy protection is costly, 
building enhanced privacy safeguards into the public network along 
with enhanced capabilities could price phone service too high for some 
to maintain telephone service; in this way, the strain toward privacy 
coi'^a militate against universal service. If, for example, caller-ID were 
mandated as a privacy enhancement available to all as part of the basic 
telephone service » it would raise network costs, and presumably monthly 
charges. For the substantial number of consumers who do not place a 
high value on protecting themselves from unwanted callers, there would 
be a particularly unwelcome extra expense. 

The other side to privacy, besides being left alone, is controlling 
dissemination of personal information. In discussing this side of pri- 
vacy, Bre/iner introduces the idea that people should have property 
righ;s in data about tficmselves. Thus, he says, if a telephone company 
sells infonnation about usage patterns of individuals to marketing 
concerns, it should only be with the permission of subscribers, who 
should be paid for such commercial use of information about them. 

Weighing the conflicting desires that are inherent in considerations 
of privacy is a prototype of the kinds of difficult decisions officials will 
have to make in updating universal service policies. Brenner makes the 
innovative suggestion of providing policy makers confronting these 
issues with periodic checks of public expectations and preferences in 
this area via a regular series of opinion surveys. It might not be a bad idea 
to extend the ambit of the survey to include not just privacy but public 
thinking on some of tlrie other issues raised in this volume. 

The Need for Government to Decide 

Susan Hadden's theme is that the U.S. government must make an 
explicit policy choice as to what vision it wants of universal service. 
Technology makes possible a multitude of versions of universal service; 
the one that is best for American society will not evolve naturally from 
the aggregation of individual consumer choices, in Hadden's view. 
Instead, public policy must determine a vision and chart a course. 
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Hadden's first concern is to establish that telecommunications 
imiovation is different from that in other areas. More or less universal 
adoption of the television set, for example, could be left largely in 
individual consumers' hands. Telecommunications is a networked 
service requiring a highly elaborated infrastructure and offering a 
broad array of options. In this circumstance, signing up for the 
innovation requires a combination of individual consumer decisions 
with a public policy that makes the infrastructure widely accessible. 

Hadden sketches four creative scenarios that depict different ver- 
sions of what a future universal service might look like: 

The personal telephone: This example describes how a telephone 
number would be attached to an individual rather than a place. 
Everj'one would have a number that would go everywhere with 
them, and a portable phone set that includes a small screen for 
displaying stored messages; the phone could be plugged into a 
desktop computer for more sophisticated uses. Voice calling, voice 
mail, and call forwarding would be part of the universal basic 
service package. 

• Essential information: Here the emphasis is on access to a certain 
minimal level of information **at low or no cost." In this vision all 
homes, schools, and libraries would receive an infonnation termi- 
nal accessi ng a variety of services, some for a fee and some included 
in basic service. The temiinal would allow interactive audio, video, 
and data transmissio^-^s. Publicly sponsored infonnation services 
might include posting homeworic assignments, public event calen- 
dars, and tutoring, while services like movies and stock quotes 
would be available for a fee. 

The unintelligent network: This scenario relics upon more intel- 
ligent customer premises equipment (CPE) connected to a highly 
unbundled public network. The CPE would offer a myriad of 
service options tailored to individual users. Presumably there 
would be allowances for cver^'onc to purchase some minimal 
equipment configuration. Hadden criticizes this plan as leaving 
small users vulnerable to equipment obsolescence and other 
disadvantages. 
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• Targeted services: This version would emphasize individual tastes 
being programmed into the telecommunications terminal, such that 
certain kinds of news and data would be stored for retrieval at 
convenience and others ignored. Universal assistance would pre- 
sumably be given to ensure all citizens access to a personalized 
service package. The problem . alluded to earlier, is that the common 
social ground provided by existing mass media formats could 
dissolve. Thus thcie is "the possibility that such targeted services 
will actually divide the community rather than integrating it as a 
universal service should. . . 

Given these varied though not mutually exclusive options, Hadden 
argues forcefully for government to make some choices as to where 
modernization of public telecommunications networks should move. 
Her own analysis is that. **Evcn under the strictest standards of modem 
bcnefil/cost accounting ... net social gains will be highest if a rela- 
tively high level of interactive telecommunication is available to every 
member of society." 

NREN and the Goal of Educational Improvement 

Barbara 0*Connor*s essay explains and critiques the concept of the 
National Research and Education Network (NREN). While supportive 
of the network*s ostensible purposes, O'Connor questions whether 
NREN as presently envisioned can achieve them. She suggests that 
NREN. if implemented as currently configured, is likely to remain a 
preserve of elite research institutions. O'Connor fears that NREN will 
do little to augment the efficiency and effectiveness of teaching and 
learning in most institutions of elementary, secondary, and higher 
learning. Nor docs she believe it will reach most individuals, and in this 
sense will fail to facilitate universal service goals. 

The NREN proposal is part of the High Performance Computing 
Act of 1991 (S.272). The stated goal is "to enhance national competi- 
tiveness and productivity through a high speed, high quality telecom- 
munications network infrastructure which would support a broad set of 
applications and nctworic services for llic research and instmctional 
community." The chief Senate sponsor, Albert Gore (D-TN), proposes 
to spend about $200 million annually over five years to build NREN; 
President Bush recommends $149 million for the next budget. But the 
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highlight of NREN is its carrying capacity: It would be able to transmit 
data at 3 billion bits per second — enough to send the Encyclopedia 
Britannica in one second. 

O'Connor's argument is that this is a fine achievement, but that in 
its current form NREN "creates a real potential for information haves 
and information have-nots." She believes llie "E** in NREN, the educa- 
tional goals, are unlikely to be met. since it would connect only the 
largest research institutions; the modest funding levels proposed could 
not possibly support the extension of NREN to K- 12 schools. She notes 
that 'There's no plan or provision for a technical hookup of K-12 
schools or local libraries ... let alone any of the training, customer 
premise hardware or courseware necessary to make technology infu- 
sion effective in a K-12 environment." 

O * Connor intimates another subtle, deleterious potenti al of NREN. 
Concentrating hopes and resources in NREN may distract the public 
and government decision makers from the more expensive and com- 
plicated task of harnessing advanced communication technology for 
the country's elementary and secondary educational system. More 
broadly still, suggests O'Connor, the NREN could serve largely as a 
misleading symbol. NREN implies a coherent governmental attempt 
to harness communication technology to enhance education, augment 
the competitiveness of the workforce, and diminish the threat that a 
Ic ;ge class of "information have-nots'* might arise. But in truth, 
suggests O'Connor, NREN would do little to serve either educational 
goals (aside from aiding high-level researchers) or the traditional aims 
of universal service. 

Preventing an ''Information Underclass'' 

Among all the authors, Herbert S. Dordick presents perhaps the 
most explicit endorsement of maintaining equality while upgrading 
telecommunications. He urges that universal service be revised quite 
dramatically to take account of new capabilities, including not only 
guaranteeing access to information services in order to avoid develop- 
ment of an "information underclass," but also what he calls "discre- 
tionary services." such as call waiting. The latter services may be 
highly valuable to poor persons, yet relatively inexpensive to provide, 

Dordick discusses the substantial achievement of universal ser- 
vice to this point: 93.3 percent of households have telephone service. 
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which actually represents an increase since 1983, despite imposition of 
subscriber line charges and higher monthly rates. As this experience 
suggests, the price elasticity of demand for telephone service is 
extremely low; that is to say, people value thei r telephones very highly. 
In the future, Dordick suggests, when telecommunications will be 
offering many more services, this attachment to the telephone can only 
grow more compelling — hence the need for revising upward our 
corxeptions of universal service. At the same time, nearly 7 million 
households even now do not have POTS; extending service to them 
should remain on the agenda. 

Dordick catalogs the numerous ways in which advanced telecom- 
munications capabilities are likely to become as integral to life in the 
near ftiture as POTS is now. He points out that some of the newer 
services that may be luxuries from a middle-class perspective could be 
near-necessities to poorer citizens. For example, call waiting can 
function as a kind of inexpensive party line for multi-family dwellings 
where not everyone can afford a phone. (It's not clear whether the phone 
company would like to encourage such cut-rate means of obtaining 
access lines, of course.) And the importance of ordinary voice service 
as well as newer information services to such functions as job-seeking, 
formation of associations, interaction with government agencies, and 
participation in the democratic process also argue for an expansive 
conception of universal service. 

Funding for this vision should come through the welfare system 
rather than internal telecommunications subsidies, Dordick suggests. 
He asserts convincingly that different poor people are likely to desire 
different packages of telecommunications services, which argues for 
granting them something akin to telecommunications vouchers. Some 
might use them for renting terminals that would hook up to information 
services, others for accessing a video dial tone, others for call waiting 
and forwarding, but the point would be to prevent the gross social 
stratification that might otherwise arise in an economy that will be 
increasingly information-based. 

The Barriers to Global Reach 

While the tone of Joseph N. Pclton's exploration of globalization in 
telecommunications is optimistic, his article presents an extensive 
catalog of practical barriers to global implementation of a high-capacity 
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network available to ordinary people. Pelton would like to see world- 
wide interconnection providing universal access to advanced capabili- 
ties without regard to national boundaries. But he suggests that the 
realities of international economic and political relations are likely to 
make such a vision difficult to achieve. 

Pelton believes that there arc strong forces working in favor of a 
global commitment to a universally accessible, advanced telecom- 
munications network. Most important is the likely universal recogni- 
tion of the vast benefits of such a system, include the productive 
economies or efficiencies as well as the peace keeping functions of 
easy global communications. 

The will may well be there, but the way is another matter. The 
impediments are abundant. They include: 

• The high investment needed, including the requirement of rapidly 
depreciating an enormous amount of still-useful embedded plant. 

• The lack of demonstrated market support (consumer demand) for 
the services such a network would offer. 

• The possibility that separate networks, optimized for specific uses, 
would be a more efficient solution. 

Trade barriers and conflicts among nations. 

Conflicting values and investment priorities among nations. 

• Incapacities of existing international standards bodies to devise and 
enforce optimum standards across so many jurisdictions. 

• Insufficient incentive among individual firms to cooperate on 
developing universal interconncctivity. 

Pelton recommends development of a broad global consensus on 
the need to create a universal network, which would feed movements to 
reform standards-making processes and institutions (especially the 
International Telecommunications Union), and to get international 
trade organizations involved in removing restrictions that hinder 
globalization of telecommunications. He suggests the standards prob- 
lem is perhaps most vexing, and proposes nothing less than global 
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planning to allow interconnection of public and private networks, and 
to create open standards and "agnostic interface s** that would promote 
user-friendly universal access. He also urges coordinated efforts to 
develop an understanding of the potential market for al) the new 
services and opportunities that such a netwoiic would promise. In the 
end, the key need Pelton suggests is enhanced understanding of the 
potential benefits of telecommunications. Ironically, improved global 
communication is needed now, before the global network is anything 
more than a vision, in order to convey that understanding and make the 
vision a reality. 

CONCLUSION 

The articles are longer and richer in raising important questions than 
they are in recommending ways to answer them. That is not surprising. 
Participants in the telecommunications policy process have barely 
begun to address the issues; most government officials and ordinary 
citizens until now have paid little attention to this policy area. The 
options, costs, and constraints we confront in making these critical 
policy choices are thus only dimly visible. It is more than enough to have 
exposed and dissected many of the key issues we will be confronting in 
the near future, and that is what the following chapters accomplish with 
depth and clarity. 

Robert M. Entman 

Associate Professor of Communication Studies 
Journalism and Political Science and Faculty Fellow 
Center for Urban Affairs and Policy Research 
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In America — and increasingly abroad — electronic highways prolif- 
erate, as do the providers ofelectronic and video information. Electronic 
networks thus appear well on their way toward openness and freedom. 

But are they really? Just because one set of restrictions disappears 
does not mean tliat new and perhaps unanticipated bottlenecks will not 
emerge instead. One such bottleneck is, paradoxically, the result of the 
exercise of a fundamental freedom: the freedom of association. I will 
argue that the cumulative impact of this freedom in the telecommuni- 
cations field may well lead to restrictions in another: the exercise of 
free speech. 

To understand why freedom of association may lead to reduced 
freedom of speech, we have to understand where the evolution of tele- 
communications is taking the network environment and the extent of 
this transformation. This will be the subject of the next several sections. 

THE EMERGENCE OF PRIVATE NETWORKS 

When discussing developments in telecommunications, one type of 
privatization receives much attention — the ownership transfer of a 
national network into private hands, for example, British Telecom in the 
United Kingdom, Telmex in Mexico, and Nippon Telegraph & Tele- 
phone in Japan. But there exists another quieter process with much 

1 



2 Annual Review of Instttutb for Information S tudies - 1 99 1 



greater long-term significance that may be called use privatization — the 
rapid development of private and closed -user-group networks. These 
networks are private, but not necessarily in the sense of ownership. They 
may be fashioned from state-owned segments, as in the ministry-run 
networks in the People's Republic of China, or they may be used by the 
state, as in the case of the U.S. government's giant FTS-2(XX) system. 
But they are private in the sense of being separate from the public or 
general network, and they are not open to all in the way that the public 
network is. This type of privatization has evolved rapidly; as it grows it 
calls into question traditional telecommunications arrangements. 

An analogy may clarify this shift: Ownership privatization corre- 
sponds to a transfer of shares in a state-run railroad to private sharehold- 
ers; use privatization is comparable to admitting private automobiles 
and taxis as means of transportation. Arguably, changes in the owner- 
ship of the Long Island Railroad or Conrail had only a minor impact on 
a city like New York, while the evolution of the private automobile had 
an enormous impact on thecityscape, metropolitan growth patterns, job 
location, and ethnic stratification. 

The trend toward private segmented networking, though largely 
outside the public view, has been rapid. Most observers still view pri- 
vate networks as essentially special arrangements at the margin of the 
regular system. But in the future, we may well observe a reversal of 
what "regular" means. For example, while in 1980 virtually 100 per- 
cent of U.S. network investments were made by public network car- 
riers, in 1986 this figure had already dropped to 66 percent; the 
remainder was accounted for by large users and private networks.^ 
Large organizations, such as Citicorp and Boeing, run network opera- 
tions requiring many hundreds of employees. For Citicorp, telecommu- 
nications has become, after personnel and real estate, its third largest 
expense item.^ The federal govern' cnt contracted for its own private 
network, FTS-2000; valued at $25 billion, it was the largest federal 
civilian procurement.^ 

Perhaps even more significant than inira-organizational networks 
are the emerging group-networks. First to develop were clearing net- 
works for financial institutions such as FEDWIRE (payment network), 
CHIPS (U.S. payment netting system, with counterparts CHAPS-UK 
and CHATS-Japan), and, internationally, the Society for Worldwide 
Interbank Financial Transactions (SWIFT), followed by horizonial and 
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vertical networks for florists, travel agents, insurance companies, and 
advertising agencies. Next were industry networks linking entities in 
frequent business contact. General Motors, for example, created a vast 
system among its own far-flung operations and its suppliers, dealers, 
insurers, and financial intermediaries, intemationally as well as domes- 
tically. Such networks provide relatively secure, cheap, and customized 
communications. They also tend to have service features which go 
beyond simple transmission, providing **addcd value" such as elec- 
tronic data interchange or other software enabling transactions. Similar 
services arc also offered by specialized value-added services networks 
or enhanced services providers. 

The spread of private networks raises new issues — and old issues 
in new guises. Take as an example the private network of a university 
such as Columbia. Columbia's proprietary system — in place since 
September 1988 at a cost of $15 million, requiring the rewiring of the 
entire campus and employing a workforce of 46 — was instituted as a 
superior communications solution but has drawbacks for the actual 
users: It severely limits terminal equipment options (only four terminal 
models are available and compatible); it charges its users prices substan- 
tially above costs, with no obvious constraint and no information that 
can be used to evaluate the justification of charges; it provides only 
bundled service/equipment packages, with all deviations at a very high 
cost; it charges very high rates for the connection of modems, codecs, 
and fax equipment; it can legally refuse service to unpopular political 
groups as long as it does not discriminate on the basis of race, sex and 
religion; it can monitor or limit electronic mail messages; and it blocks 
its employees and students from reaching certain numbers. For the users 
of the network (as opposed to its operator), there is practically no 
recourse to regulatory agencies. Thus, the institution may be better off, 
but its users may not be. 

Across the country, and even the world, large institutions and 
groupings create similar private networks. As this system evolves, it is 
appropriate and necessary to look at it with increased attention and to 
analyze the public policy ramifications of its aggregate. In doing so, 
this paper will describe the telecommunications environment of the 
future — a federation of private networks linked through a modular 
public network — and the status of traditional public objectives in such 
anew system. 
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THE EMERGENCE OF THE PRIVATE NETWORK SYSTEM 

There are several factors that led to the emergence of private 
networks. 

Office Technology Deployment 

Private networks began as dedicated voice circuits leased from the 
telephone company for users who wanted to connect, on a permanent 
basis, several of their facilities, e.g., a downtown headquarters with a 
manufacturing plant across town. Soon, however, more complex ar- 
rangements evolved. Physical range increased and involved other 
domestic telephone companies and then international carriers. Organi- 
zations also used an internal switching capacity, first by manual 
switchboards and later by private automatic branch exchanges (P ABXs), 
with functions similar to those of a telephone company switch. Users 
added increasingly "smart** electronic equipment and interconnected it, 
especially after the 1968 Carterfone decision permitted non-AT&T 
equipment to be used. It also led to the sharing of circuits by several 
users interconnecting through a PABX. Carriers, at first resistant, later 
offered software-driven hybrid services, known as "virtual** private net- 
woiics, contributing to a blurring of the distinction between the switched 
public network and non-switched (fixed) dedicated private networks. 

Users increasingly gained control over the network segments clos- 
est to them; first, over equipment on their premises; second, over the 
wiring segments in offices and residential buildings. It was natural, as 
the next step, that several large American landlords began to provide a 
full array of telecommunications services within their building to 
commercial tenants, thus taking this segment out of the public network. 
These "shared-tenant services** shifted the switching from the public 
exchange to the landlord's private branch exchange (PBX), and moved 
transmission from the public networks to private lines. The shared 
services, by their economic logic, expanded to clusters of officii build- 
ings and central business districts, in effect creating alternative local 
telephone companies. 

Finns also interlinked their computers, which became increasingly 
"distributed,** via local area networks (LANs) which began as privately 
established high-volume links serving the data flows within an organi- 
zation and among its equipment. In some organizations the internal flow 
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over LANs reaches 60 percent. Here, loo, expansion was inevitable; 
some LANs grew geographically into WANs (wide area networks), 
even spanning several continents. 

In time these elements came together and created intra-firm local 
networks, with multiple interconnections with the public networks. 

The Service Economy 

Although technology provided the impetus for private networks, it 
would be incorrect to view change only as technology-driven. At least 
as important, and a driving force for restructuring of networks has been 
the phenomenal growth of user demand for telecommunications, which 
in turn was based on the shift toward a service-based economy. The 
large users of telecommunications are corporate headquarters, banks, 
insurance firms, airlines, health delivery organizations, engineering and 
consulting firms, law offices, media organizations, and other providers 
of services. The shift toward such activity in highly developed countries 
was partly due to their loss of competitiveness in traditional mass- 
producfion vis-d-vis newly industrialized countries. It was also partly 
due to a large pool of educated people skilled in handling information. 
Information-based services, including headquarters activities, there- 
for^e emerge as a major comparative advantage of developed countries. 
These activifies were reinforced by productivity increases in informa- 
tion transactions through computers and advanced office equipment. 

In consequence, electronic information transmission (telecommu- 
nications) became of ever-increasing importance to the new services 
sector. It also became a major expense item. This made the purchase of 
communications capability at advantageous prices more important than 
in the past. Price, control, security, and reliability become variables 
requiring organized attention. This, in turn, led to the emergence of the 
new breed of private telecommunications managers whose function 
was to reduce costs fortheir firms and who, for the first time, established 
sophisticated telecommunications expertise outside the traditional tele- 
communications industry. These managers aggressively sought to es- 
tablish low-cost transmission and customized equipment systems in the 
form of private networks of power and scope far beyond those of the 
past. In the spirit of Parkinson's law, they also created large depart- 
ments. Some of these operations require hundreds of skilled technicians 
and managers. They began to carve out slices from the public network. 
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It does not lake a large number of private networks to have an impact: 
In the United States, for example, the largest 3 percent of users typically 
account for 50 percent of all telephone revenues. These activities are 
spearheaded by private firais, but are not exclusive to them; non-profit 
institutions such as hospitals and universities, and public organizations 
such as state and local governments, are also actively pursuing similar 
cost-reduction strategies. 

User Differentiation and Pluralism 

By their very nature and tradition, the traditional monopoly carriers 
provided standardized and nationwide solutions, carefully planned and 
methodically executed. In the old days, sharing a standardized solution 
was more acceptable to users, because the consequential loss of choice 
was limited and was outweighed by the benefits of the economics of 
scale gained. As the significance of telecommunications grew, the costs 
of non-optimal standardized solutions began to outweigh the benefits of 
economies of scale, providing the incentive for non-public solutions. 
Furthermore, some users aggressively employed a differentiation of 
telecommunications services as a business strategy to provide an 
advantagi"; in their customers' eyes, therefore seeking a customized 
rather than a general communications solution. 

Another significant change occurred through the emergence of 
alternative transmission, starting with the Federal Communications 
Commission's (FCC) "Above 890" decision to permit intra-organiza- 
tional microwave private lines.'* Since then, numerous new facilities- 
based carriers offering transmission capacity have emerged, including 
international carriers such as Cable & Wireless, P-TAT, and PanAmSat; 
national carriers such as MCI and US Sprint; regional carriers such as 
RCI, Lcxitcl, and Allnct; specialized carriers offering microwave 
circuits (Eastern Microwave), satellite (Western Union), coaxial cable 
(Manhattan Cable), and fiber (Metro Fiber, FiberLAN, and Tclcport); 
intra-building shared-tenant systems (STSs); and intra-organizational 
LANS. Thus, ithas become increasingly possible andoftendesirablc for 
users or systems packagers to put together segments of capacity and to 
fashion ad hoc private networks based on the most economical and 
effective capacity offers. 

To add to the increasing differentiation, telephony has gone a long 
way beyond providing simple switched voice connections. A large 
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number of value-added services have been introduced, especially in 
data and text areas. Examples are voice mail, videotex and audiotex, and 
electronic message interchanges. 

Conceptually, most advanced telecommunications services can be 
analyzed as fourlayers superimposed on each other: basic trarismission, 
data packet transmission, generic services, and applications packages. 
Actual applications began with a mind-boggling complexity. Take for 
example a service we all use regularly, automated bank teller machines 
(ATMs). These services are often provided by a specialized private net- 
work operator serving a number of banks. This ATM networic operates 
on private lines (basic transmission) leased from the basic network 
operator, typically the local exchange companies or long-distance 
carriers such as AT&T. These lines are used by data transmission com- 
panies such as Telenet, Tymnet, or the former AT&T Net 1000, which 
all add the packet switched capability used in interactive data transmis- 
sion. Their services, in turn, arc used by fims that enhance them further 
into generic value-added services such as on-line data access, electronic 
mail, voice mail, telemetry, and others. Such firms include MCI, GE, 
Tymnet, and AT&T Accunet. Different generic services are then 
bundled into application packages appropriate for various industries 
(finance, agriculture, hospitals) or functions (cornpcncnt part orders, 
international trade, credit card transactions, manufacturing designs). 

While in many instances several of these layers can be integrated 
within the same company, they need not be. Thus, when a bank customer 
uses an ATM, the communications involved may involve five or even 
more functionally different service providers on the same physical 
segment, as well as several firms for the different geographical seg- 
ments. Tlic undcriying banking transaction, in turn, may trigger inter- 
bank electronic transfer networks of similar complexity, using in turn 
special network arrangements. 

Networks arc not simply technical systems, they arc reflections of 
interrelations among various groups, organizations, and individuals. 
The number of groups in society that intcriink by telecommunications 
is large, and their communications needs as collectives became special- 
ized. This led to the emergence of private user clusters, Eariy examples 
were travel agents and airiincs, automobile parts suppliers, and financial 
institutions, which established group networks that combine some 
economies of scale with customization. 
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MODELING THE EVOLUTION OF NETWORKS 

Foremost among the reasons for the emergence of private networks 
is cost, that is, their lower price to users. But why should it be cheaper 
to have specialized networks? To analyze this issue, the following 
section is a theoretical exposition of networks and why they tend to 
fragment with growth. 

Netwoiics are an important concept in society and the economy. 
They abound in various fields and in different forms. They include 
physical facilities for electric utilities, communications, and transporta- 
tion, as well as relational systems such as networks of "old boys," 
political supporters, and intelligence agents. 

Telecommunications networks can be viewed as having qualities of 
both private goods and public goods. Pure private goods admit only one 
userwhile pure public goods admit everyone. What has been happening 
in recent years to telecommunications is largely a shift in the degree of 
its intermediate position in the direction of user associations. 

A universal public network which connects everybody with any- 
body under a single organizational roof is technically and financially 
merely one arrangement out of many. One can view a network as a cost- 
sharing arrangement between several users. Figure 1 shows the size of 
a network on the horizontal axis. As the network grows in size, the 
average cost paid by each user first drops, then later rises as marginal 
locations are connected. The benefit of membership in the network, 
meanwhile, keeps growing, though at a declining rate. When first 
started, the network requires a certain number of subscribers to become 
self-sufficient — it must reach a size where benefits become greater than 
costs. Below that point, which may be called the "critical mass" point, 
the network needs some form of subsidy to cover its costs, from either 
government sources or its operator, as an investment in the future. 

After this critical mass point, expansion of the network is self- 
sustaining, since newcomers add to the utility of the network without 
raising costs. However, at a certain "private optimum" point, newcom- 
ers are no longer welcomed, because costs begin to rise with each 
additional subscriber while incremental benefits stagnate. When this 
occurs, the network ceases to expand on its own. 

For public networks, this private optimum point is not ideal; some 
potential users arc bound to be left off the network. Therefore, iiniver- 
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Figure 1 Stages in Network Expansion 
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sal service policies in most industrialized nations help to open the 
network membership to further growth, and thereby to include as many 
users as possible. 

However, these universal service policies may result in some users 
receiving less from the network than desired. Indeed, there may be an 
**exit** point where the network has expanded to the extent that, given its 
cost, a user is better off not participating; the user would rather drop off 
and be without service than participate in supporting the network.^ More 
likely, however, is for some users to drop off and start their own new 
**network association" if they can do so legally and economically. This 
is particularly the case if they can interconnect with the remaining 
network. They can thus maintain the benefits of the network's large size 
without its cost-sharing burden. 

These trends lead to what may be called*'the tragedy of the common 
network," borrowing from Garrett Hardin's classic environmental 
*Tragedy of the Commons," because it is not the failing of the traditional 
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system, but rather its very success which undermines its continuity. As 
the above analysis outlines, the success of a communal network creates 
expansion, cost-shifting, and the forces for particularism. Because the 
combined volume of large users has risen so much, they can account for 
much of the cost savings of sharing just among themselves. They can 
form alternative network associations for large parts of their communi- 
cations needs, first in-house, then with their closest suppliers, custom- 
ers, or market partners. 

These groupings of users need not be territorial. The tradition of 
interconnected national systems is likely to be transcended in many 
instances, and specialized transnational networks emerge This be- 
comes possible with the drop in cost of international circuits. 

For satellite transmission, in particular, the marginal cost with 
respect to distance is close to zero. Communication flows can be routed 
in indirect ways in order to join new and more congenial network 
arrangements. Arbitrage becomes easily possible. This undermines 
attempts to administratively set rules for prices and service conditions. 

In the future it is likely that specialized global networks will emerge 
for a variety of groups that communicate with each other intensely. 
Their relation to each other is functional rather than territorial, and they 
can create global clustering of economically interrelated activities 
miuch in the way that in the past related activities clustered physically 
near each other. 

Examples for group networking are: 

advertising agencies, media firms, and printers; 

chemical manufacturers and environmental protection agencies; 
and 

insurance agencies, hospitals, record rooms, and police. 

In some instances, these will have special performance features that 
disUnguishthem from the general "public" network. In the first example 
of the list, network bandwidth probably must be quite high to permit 
transfer of high-resolution graphics. 

In otlier instances, additions of supporting software anw data bases 
provide a more powerful communicaUon, as in the second example. But 
in many instances, such as the third above, it is probably the price of 
inter-communications that drives llie arrangement. 
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Many entities are likely to participate in several networks. Further- 
more, the new and pluralist network system does not imply separate 
transmission links foreach subnetwork at every point. It will often make 
sense to transport the traffic of several low-volume users part of the way 
on the general network until the point where there is enough aggregate 
traffic to branch off. The economics of sharing arc not abolished. But 
they must prove to be superior as a matter of choice rather than being 
imposed by a legal requirement. 

But why stop at networks for groups? If the trend is from national 
public networks covering the entire population to a pluralist system, 
why not expect still further disaggregation? This additional step 
means individualized networks, or personal networks, which may be 
called PNs, analogous to PCs. Before dismissing the notion of PNs as 
extravagant, let us remember that 20 years ago nobody expected 
personal computers, and nobody expected computers to end up on 
everybody's lap, either. 

What does a personal network mean? It means an individually 
tailored network arrangement that fits an individual's communications 
needs. It does not necessarily mean a separate physical system, except 
for inside wiring and maybe the last mile of circuits, some radio-mobile 
links, and terminal equipment. The rest consists of what are called 
virtual networks, provided by a whole range of service providers and 
carriers, not just one, and packaged together to provide easy access to 
an individual's primary communications needs: friends and family; 
work colleagues; irequentbusinci^s contacts, both domestic and foreign; 
data sources; transaction programs; video publishers; telemetry ser- 
vices such as alanm companies; bulletin boards scanned; etc. Contact to 
and from these destinations would move with the individuals, whether 
they are at home, at the office, or moving about. 

The Second Electronic Coalition 

For all of these reasons, public networks have been subjected to 
centrifugal forces. Like a Greek drama unfolding, the unified, central- 
ized system unravels because it reflects the realities of a passing era. 
Technology and economics arc tearing at tlic traditional unity. The 
centralized system frequently still has politics on its side. It still 
encompasses several of tlic main orgiinized constituencies in industri- 
alized countries. But the new interests create tlieir pol'tical consiella- 
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lions, too. Now, another grouping is emerging, the alliance of large users 
together with the most advanced part of the telecommunications equip- 
ment industry, which also includes the computer, components, and 
office equipment firms. 

To conclude, the use-privatization of the public network is perhaps 
the major network development in recent years, yet it is little noticed in 
its cumulative implications since much of it takes place outside the 
traditional focal points of policy attention. Perhaps because of its 
technical complexity, this trend has not received the visibility and 
analysis it deserves and requires. 

THE IMPACT OF THE NEW GROUP NETWORKS 

The theoretical discussion in the previous section aimed at demon- 
strating the dynamic of disaggregation in networks. If one gives individ- 
ualslhe freedom of association, they will fonn new types of interlinkages 
which we call networks. What are some of the long-term implications? 

Networks Will Become Transnational 

As the cost of transmission continues to drop, the network associa- 
tions will not be territorially organized. Territoriality was based on the 
need for a network architecture that primarily minimized cost by 
minimizing transmission distance. It led to the creation of the "German 
network," or the *Trench network." This technological and economic 
territoriality suited governments everywhere just fine, because they, 
too, were based on territoriality of jurisdiction, and could thus conve- 
niently exercise control and even ownership over "their" networks. But 
things are changing. Now, networks are increasingly becoming plural- 
istic group affairs. Groups break off parts of their communications 
needs from the public network and aggregate them in their own 
associations. Banks, insurance agencies, airlines, automobile manufac- 
turers, and many others communicate with each other on increasingly 
specialized networks. Advertising agencies, marketers, printers, and 
media do so similariy. Another group is automobile manufacturers and 
their suppliers, dealers, and financiers. 

Territoriality becomes secondary. Many of these communities of 
interest transcend national frontiers. Their interests arc continental and 
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global, and so are their networks. When the computers of brokers and 
investment banks in New York are interconnected by a continuous 
network and interact with those in Tokyo and Lx)ndon to trade and clear 
transactions, one cannot say anymore that there is a New York or Tokyo 
market. There is no physical locus for the market anymore. The network 
becomes the market. Transactions are not conducted at any particular 
physical point 

New Electronic Neighborhoods Will Emerge 

A few years ago, it became fashionable to speak of communications 
creating the "global village." There was something inspiring in this 
image, communal and peaceful. But there is nothing village-like in the 
unfolding reality. Instead, groups with shared economic interests are 
extending national group pluralism through the opportunity to create 
global interconnection with each other into the international sphere. 
Indeed, communications make international pluralism easier because 
it is easier to reach critical mass for subnetworks if one aggregates 
across several countries. 

The new group networks do not create a global village, they create 
instead the world as a series of electronic neighborhoods. In the past, 
neighborhoods had economic and social functions. In New Yoiic for 
example, there are Chinatown, the Garment District, Wall Street, 
Madison Avenue, and the Theater District. Elsewhere, there are regions 
with specialized production: Solingen and Sheffield for cutlery, Lyons 
for silk, Hollywood for films, Silicon Valley and Route 128 for 
microelectronics.^ Production clusters create economies of aggregation 
that substitute for the economies of scale and scope of the giant multi- 
product firm. Physical proximity was a key. But now, group networks 
can ser/e many of the functions of physical proximity. Tlicy connect 
specialized producers, suppliers, buyers, experts, and markets. They 
create new ways of clustering, spread anund the worid. 

Some of these electronic neighborhoods will be nicer than others. 
They will perform better, faster, and often even cheaper. In developing 
countries, the networks of those transacting with the world arc already 
becoming better llian those of local people. In places like China and 
Egypt, a two-tier communications system has emerged. 

Networks might also be stratified along socio-demographic dimen- 
sions. Already, some long-distance resellers in the United States offer 
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bonuses to churches if ihey sign up their members. Such marketing 
efforts can lead over time to identification of some netwoiics with 
particular ethnic, religious, or political groups. Similarly, some net- 
works may be shunned by labor union members if they have a history 
of labor problems. 

People or businesses could become identified with "their" network. 
A year ago. New York Telephone proposed splitting the 2 1 2 area code, 
with the Bronx and parts of Manhattan getting a new code. Many 
Manhattanites were upset to be lumped together with the Bronx and 
made themselves heard.'' Governments might try to maintain systems of 
internal redistribution by resorting to taxation and allocation. A value- 
added tax on communications would be a sensible substitute for the 
present hidden system. But it will not be easy to define what will be 
taxed, or to measure it, or to prevent the taxed electronic flows simply 
to bypass the jurisdiction. 

Networks Will Assume Poli .cal Power as Quasi- Jurisdictions 

Historically, the nation-state was at tension with cross-border 
allegiances — whether proletarian international solidarity, rebellious 
youtli culture, international financial capital, or ethnic minorities. The 
new nctworic environment weaken? .lational cohesion. It strengthens 
particularism and internationalizes it. It is difficult for a state to extend 
its powers beyond traditional frontiers, but it is easy for the new 
networks to do so. 

Furthcnnore, these network associations possess and acquire pow- 
ers of their own. They already may link powerful entities, and can bring 
their combined powers to bear. For example, the combined weight of 
the members of the SWIFT banking nctwoik got the powerful national 
Post Telegraph & Telephone monopolies to cave in on a number of 
crucial issues. And there is no reason to expect the power of network 
combinations to be directed only at communications issues. Once 
groups are in constant touch, they may as well get organized on other is- 
sues, too. The communications network becomes the political network. 

'1 hey will coordinate in the economic sphere. When it comes to the 
role of information, the line between competition and cartel coordina- 
tion has always been a fine one. In the 1920s, various American 
industries established so-called fair-price bureaus tliat gave each mem- 
ber of the industry a convenient look at what its competitors wcrc 
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charging. This practice was outlawed in a series of anti-trust cases. 
Imagine if one leaves instead information exchange to a series of 
artificial intelligence programs communicating internationally. One 
has a real problem of conceptualizing, detecting, and preventing inter- 
national cartels. One person's collusion is another person's programmed 
trading. The network becomes the cartel. 

The network associations are also likely to become quasi-jurisdic- 
tions themselves. They have to mediate the conflicting interests of their 
members. They have to establish cost shares, sometimes creating their 
own de facto taxing mechanism as well as redistribution. They have to 
determine major investments, to set standards, to decide who to admit 
and who to expel. As a networic becomes more important and complex, 
control over its management becomes fought over. Elections may take 
place. Constitutions, bylaws, and regulations are passed. Arbitration 
mechanisms are set up. Financial assessment of members takes place. 
Networks become political entities. 

Thus, we may be witnessing the creation of new and often extraterri- 
torial forms of new quasi-jurisdictions that arc not clearly subordinated 
to others. In response, governments might create forms of domestic and 
international regulatory mechanisms for specified sets of problems, 
possibly based on global networks themselves that continuously collect 
and exchange information, track activities, and coordinate enforcement.^ 

Networks Will Exercise Power Toward Their Members and 
Restrict Free Speech 

Perhaps the major long-term issue is whether a network group can 
dominate its own members, or be restrictive in its permission of others 
to join. The power of the network becomes most obvious when it is 
operated by a dominant entity. For example: 

• As mentioned before, a network can be quite restrictive if its actual 
usei"s are relatively captive, e.g., employees, students, patients, 
dependent suppliers. It can limit terminal equipment and options, 
charge monopolistic prices, and legally refuse to serve political 
activist groups. 

The major U.S. videotex service. Prodigy, prevents its user groups 
discussing politics on the system as well as the Prodigy system 
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itself. When Prcxligy. which provides extensive messaging service, 
announced that it would raise the rates for such messages, a group 
of subscribers posted notices in a "public area" of the system 
encouraging other subscribers to protest. When Prodigy removed 
these messages, the protesters turned to the private message feature, 
and sought help from advertisers. Thereupon, Prodigy cancelled the 
subscriptions of the protesters.^ The controversy over Prodigy 
suggests the increasing potential for blocking the right of free 
speech as technology allows new, private networks to develop. 

In 1 987 a debate raged at Stanford University over a joke file on the 
University's computer system. Because it contained jokes offen- 
sive to some groups, the university was pressed to impose restric- 
tions on content. 

• Employers frequently block the ability of their employees to reach 
certain numbers. While this is based on protections against running 
up telephone bills generated by dial-it services, the principle could 
be extended to excluding messages of a type undesirable to employ- 
ers, such as those of labor unions. 

In so-called intelligent buildings, landlords provide communica- 
tions to occupants. These "shared-tenant scrvi ccs'' are largely under 
the control of the building owners, whose interconnection decisions 
determine which networks tenants can reach. 

Electronic mail, which carries personal messages over computer 
networks linked by telephone lines, suggests a number of issues. 
For example: Do employers who own the electronic mail system 
have property rights to messages sent and received by their employ- 
ees? Do employees have such rights to material sent on their 
employer's system? May employers read messages sent by their 
employees over systems owned by the employer? (In one instance, 
a mayor read the private electronic messages that city council 
members had sent to one another.) What rights of privacy extend to 
the information the system automatically generates about employ- 
ees sending messages, e.g., records of who is communicating with 
whom, at what time, and for how long? Can tlie system owner 
exclude certain types of communication? 
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• Speech restrictions have already begun to appear on public net- 
works as well: Telephone companies that have traditionally oper- 
ated as common carriers, i.e., notdiscriminating among users based 
on the content of their messages, have recently sought to screen 
messages carried over their conduit based on maintaining their 
**business reputation."^^ Some telephone companies, both local and 
long distance, have chosen not to provide billing and collection 
services for certain **900" services, thereby raising the cost of doing 
business to providers that offer controversial speech. US Sprint 
has a staff of 22 enforcing its dozens of guidelines for **9(X)" 
services. Sprint rejects 40 percent of all applications for this service 
based on its policies governing advertising, content, and other 
areas. (It does not permit calls to children under 13, services 
involving giveaways, or any service that the company, in its sole 
discretion, believes does not "provide value [in] proportion to its 
price.") AT&T previews the programs of service applicants, for 
example, of dial-a-jokc programs. Ethnic or off-color jokes need 
not apply. Governments, in response to some abuse, have weighed 
in with a heavy hand, for example setting maximum prices that can 
be charged by such information providers and setting bars to lawful 
**adult" messages. With the similar logic of **business reputation," 
telephone companies could conceivably deny transmission service 
to private networks of controversial groups or any whose purpose 
they disapprove of 

Petty monopolies can thus emerge, largely unencumbered by the 
protections built into the public network, at least in the past, by law, 
custom, and regulation. The primary option is exit, which may mean 
giving up a job and departing to another institution organization wiUi 
different policies. 

Are there freedom of speech rights for users in group networks (in 
nctworic terminology, "common carriage obligations")? The scope of 
these rights is undenned. Constitutional First Amendment rights do 
not appear to exist, given the absence of state action. Statutes apply 
only if there is evidence of discrimination. Regulatory impositions of 
sucli obligations are possible, but arc limited by the rights of groups 
to substantially define their membership and the rules under which 
they operate, especially where a major purpose of the groups is commu- 
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ni cation, and thus the exercise of a fundamental right itself, i.e., of 
speech. In such circumstances group activities have protection from 
restrictive regulation. In other contexts, the exercise of speech rights 
is stymied by access problems, especially to the workplace or to the 
shopping malls that today take the role of public gathering spaces. By 
analogy, the access to netv/orics might be foreclosed, and with it its 
free speech potential. 

Many of these new communities of interest transcend national 
frontiers. Global, integrated private netwoiics create their own First 
Amendment issues. In "cyberspace," where electronic interactions 
occur without physical location, how will nationality be determined? To 
what legal system or tradition will users be able to seek guidance or 
appeal? Under such conditions, the First Amendment may become little 
more than a *Mocal ordinance." and in conflict with speech principles of 
other countries. 

Even where network groups are organized democratically, they 
may well be restrictive. A major function of liberties, after all, is to 
protect minorities from unsympathetic majorities. In the public sphere, 
guarantee^: of free speech against governments are part of constitutions. 
In the network environment, the granting of access and non-discrimina- 
tory content-neutrality is required of the general **public" networks by 
law or common carriage regulation. But common carriage docs not 
necessarily apply to group networks. Groups may institute restrictions 
on the exercise of speech over their network, and assert that their status 
is alike to publishers, with no rights of users. They can exclude certain 
subjects from being discussed, or certain speakers from having access 
to the network. This could become particulariy an issue when tele- 
communications networks gain the ability to transmit video programs. 
It is true that individuals could form alternative networks if they are 
being restricted. Thus, market forces could help, but not if some of the 
networks control some segments of a chain of communications, or 
where the ability of any link in such a chain to institute content-based 
tests would impose transaction costs on the entire system. It is for simi- 
lar rcasoas that society has adopted the use of legal tender and of 
commercial paper to pennit low-cost transactions. Common carriage 
has a similar rationale. 

One solution would be to impose common carriage on every 
network. But even if that were legally and constitutionally pcnnissiblc, 
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il will not be desirable or possible to extend the common carriage model 
all the way into thelastsmall group netvvoiic orinto a broadcast-like one- 
way network. 



COMMON CARRIAGE RIGHTS-OF-WAY 

One possible solution is the creation of bridge mechanisms. What 
is needed is to establish a set of principles to guide interconnection in a 
mixed private-public network system. Such principles would allow 
private network arrangements to connect to the public networks, as 
they do now, but would require a reciprocal arrangement: common 
caniage '*rights-of-way Such rights-of-way would function like pub- 
lic roads and highways that pass private property, or casements that 
allow public passage through private land. They would permit the 
unimpeded transmission of information across the network federation 
and enable end-to-end connectivity, although not necessarily on the 
entire bandwidth of a transmission, since this would be unfair to a 
network: that started out with a different status. Some rights-of-way 
would be quite wide superhighways, while otlicrs could be narrow but 
otherwise unobstructed lanes. Tliey would provide a portion of their 
capacity for common carriage use. Such a system would alio v/ for many 
foms of private networks, which tlic owners control. But as such 
nelwoita enjoy the benefits of interconnecting freely with the public 
networks, they need also offer some capacity for the reverse flows as 
a reciprocal right. 

A model (albeit flawed) of how this might be constructed can be 
taken from leased access channels on cable systems. Cable systems are 
essentially private networks, and the network operator has almost total 
discretion in controlling access "downstream'* to subscribers. However, 
since 1984, federal cable legislation has mandated thai a portion of the 
channel capacity be made available to **persons unaffiliated with 
operator'' in a manner that approximates common carriage (i.e., the 
cable operator establishes the rates and is for thie most part baiTcd from 
considering the content of the programming). ' ^ As such, a poition of the 
network capacity is set aside for "upstream" access for the use of 
program providers who arc not otherwise **membcrs" of the netv/ork or 
controlled by the network owners. 



20 Annual Review of iNsimnB for Information Studies - 199 1 



One drawback to the cable model has been thai leased access 
channels are like islands — there is no easy connectivity among them or 
to providers of information. In the federated network of the future, 
rights-of-way could traverse the entire system, from carrier to carrier, 
allowing the public network to cross private networks in order to reach 
end-users efficiently as well as allowing private networks to use the 
public network. Such an arrangement would strike a balance between 
the conflicting legal status of the public and private networks, and 
between traditional telecommunications and mass media. 

We have all heard about the merging of electronic communications. 
But this has been essentially a technologist's vision, with policy trailing 
far behind. Common carriage rights-of-way provide a tool of integration 
for the increasingly centrifugal network environment. 

CONCLUSION 

Group formation always had a double-edged aspect. On the one 
hand, it was an extension of individual rights, De Tocqueville noted that 
the "right of association , . , almost is unalienable in its nature as the 
rights of personal liberty/* On the other hand, freedom of association led 
to situations inimical to individual as well as to a more general public 
interest. While many are agreed with the significance of pluralism,^^ 
others note the negadves,^^ 

The exercise of freedom of association may lead to group forma- 
tions that are restrictive of speech. Hence, the evolving pluralistic 
structure of telecommunications may bear the seeds for a new type of 
bottleneck to the free flow of infomiaUon that did not exist on the 
tradifional public network and its common carriage. It is a challenge to 
communications policy to keep the network system open from end to 
end, and to provide integrative tools for its diversity which do not result 
in fragmentation. 
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APPENDIX 

POLICY CHALLENGES POSED BY THE GROWTH OF 
PRIVATE NETWORKS 

The growth of private netwoilcs raises a host of policy issues that 
require further analysis in light of the emerging network environment. 

Consumer Protection 

User Sovereignty. A major question is whether a networic groupcan 
dominate its own members or be restrictive in its permission of others 
to join. As more consumers are connected to private networics, their 
access to the benefits of service and equipment competition can be 
thwarted. How can consumers ensure that they will be able to use their 
choice of equipment over networks outfitted only for proprietary 
devices? If their local networks do not permit them to receive the desired 
service or functionality, what rights do they have to obtain access to a 
rival system, or simply to the public network? 

Privacy, As private networks evolve, they incorporate many 
advanced features, which will contribute to and draw from personal data 
bases. As a result, a new generation of privacy issues is arising, which 
present laws and regulations do not appear to cover adequately and 
competitive forces may not help to solve. 

Impact on Public Network Providers 

Cost and Upgrade Impacts to Public Networks. The public network 
provides value to users of alternative networks in ways that arc not 
obvious. For example, it is available as a backup if faults develop in a 
private network or if capacity is reached; hence private networks can 
adopt a less costly standard for reliability. It also provides standardized 
protocols and so forth. Clcariy. the development of private networics 
will have an impact on public network costs (as distinguished from 
revenues). Is it possible that there could be a subsidy from the public 
networic to private ones (i.e.. from residential or other small users to 
large business users), reversing the historical flow? 

Revenue Impacts on Public Networks. As users leave the public 
network, traffic is negatively affected. Price competition among net- 
works may result in still lower revenues. It may require new internal 
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pricing rules for services. As a result, investments and upgrades to the 
public network may suffer. This may serve to diminish service quality 
on the network and affect the competitiveness of the network. 

Financial Interconnection, The major issues are (a) the optimal 
extent of unbundling, and (b) access pricing from one module to 
another. A related issue is the ability of other networks to interconnect 
physically on the premises of ih:-. public network. This is the highly 
controversial issue of collocation. 

The Stability of the New System : Is a Network of N etworks Sustain- 
able? Public (open access) and private (closed access) networks co- 
exist and create an interdependence of users and networks. The stability 
and sustainability of this co-existence and the potential dominance of 
centralism, co-existence, or fragmentation needs further analysis. 

Technical Issues 

Standards and Technical Fragmentation. As the number of 
nonpublic networks increases, so docs the technical complexity and 
diversity of networks, as users supplement or replace public transmis- 
sion and software-defined offerings with customized additions. Given 
the technical nature of private networks, how will multiple standards be 
most effectively interconnected? What impact will this fragmentation 
have on innovation in the equipment industries of the United States and 
abroad? How will technical standards affect network performance and 
cost foruscrs and suppliers? Undcrwhat conditions will technology and 
services emerge which arc superior to those of a centralized system? 
When will they be inferior? 

Standards arc often used as tools of competitive strategy. What 
should be the role of government and of regulatory bodies — national 
and international — in the standardization process? Will a decentralized 
network system converge toward standards through market forces? 
What wil! be the role of private systems integrators in this process? 

Interfaces and Principles for Modularizing the Network. In an 
interconnected network system based on hardware and software inter- 
faces, it is critical to develop network concepts and principles organiz- 
ing hardware and software functions in a way that makes intcrconncc- 
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tion feasible. This requires conceptualizing a netwoiic system based on 
unbundling and modularity. How is tb.is related to ONA and ONP 
constructs? What is the optimal content of network unbundling? 

Models of Interconnection. Mechanisms by which networks inter- 
connect physically, virtually, and electronically, and evolving access 
arrangements, must be examined. 

The Interconnectivity of Software (including software collocation) 
and Network Management Functions. The key to constructing hybrid 
netwoiics — part private leased lines, part virtual private network 
(VPN), part public carrier — lies in software compatibility and interac- 
tive network management functions. These issues and their impact 
upon the open systems movement, both theoretically and practically, 
must be studied. 

Service Quality in the Network of Networks. With the shi ft toward 
incentive forms of regulation, the importance of analyzing service 
quality in telecommunications has grown. In a network of networks, de- 
grees of quality o ffered by various components become interdependent. 

Capacity Planning in a Decentralized Environment. With the 
decentralization of networks and their interconnection, independent 
suboptimizing decisions on investment and capacity might not result in 
overall efficiency. What "invisible hand" mechanisms may exist in a 
federated network environment, and what are the possible remedies if 
they do not? 

Emergency Planning. Because of changes in competitive market 
forces, network providers are not likely to build as much redundancy 
\n\0 their networks as in the past. As a result, emergency preparedness 
may suffer. Similariy, in the case of service breakdown in a private 
netwoiic, excess demand may be put on a public network. One solution 
may be to grant mutual access between all or a majority of networks in 
times of emergency, similar to the Emergency Broadcasting System for 
broadcasters. Which access priorities should underpin such a system? 
How should networks vital to national and international emergency 
preparedness be hierarchically structured? 
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Common Carriage and Access 

Mixed PubliC'Private Systems. The status of common carriage will 
need to be analyzed for its applicability to the changing nature of 
networks. We are experiencing head-on collisions between the separate 
principles which have dominated the telephone, cable television, and 
broadcast industries. Additionally, many networks are now offering 
both private and common carrier-type services. The developments 
require the coordination of a mixed private-public network system. 
Such a system would permit private network arrangements but would 
also protect, or create, common carriage **rights-of-way/'This issue is 
of immense importance to the future status of network operations. 

Access to Private Networks, Closed User Groups, and Public 
Networks. How to provide access among networks, such as from a 
shared tenant services telecommunications network to the public net- 
work, is far from established. Closed user groups will vary in size and 
sophistication, yet will need access to larger networks and the public 
network on equitable terms. On the other hand, they will not grant ac- 
cess to all who wish to use them. The altered network environment 
creates a new generation of access issues. What are the possible 
conditions and terms for access to the wide range of users? What arc 
the important policy and legal issues pertaining to rights of access? 
Can a network group dominate its own members, or be restrictive in 
granting permission to others to join? What are the long-term implica- 
tions of user and network control over access? Similariy, according to 
which criteria should closed user groups be allowed access to larger 
and/or public systems? Perhaps the major question is whether a net- 
work group can dominate its own members or be restrictive in permit- 
ting others to join. 

Often, conflicts arise among users of private networks. Although 
initially users of an alternative network will share some commonality 
of interest, this may change over time and conflicting interests may 
come to dominate. This could occur as a result of such causes as, for 
example, a change in the ownership of one of the users, the eventual 
arrival of diseconomies of scale, or divergence in needs and corpo- 
rate strategies. The stability of the new coalitions needs to be studied, 
and constitutional and anti-trust aspects of new network associations 
thought through. 
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Pricing and Tariff Policies 

Access Charges for Private Network Users Interconnecting with 
Public Systems. How should access charges regarding the use of one nel- 
woiic (or elements thereof) by another netwoiic be set for optimal results? 

Alternative Mechanisms to Subsidize Universal Service Provisions, 
Private netwoiics spur the migration from public networics, which 
destabilizes the funding for traditional mechanisms designed to encour- 
age universal service. Policy makers must examine options for alterna- 
tive subsidy funding and assess the feasibility of various tax mecha- 
nisms, how they might be levied in practice, their likely incidence, and 
how they would best be allocated. 

Technology Policy 

The Impact of Private Network Developments on National Com- 
petitiveness. How will innovation in equipment, service provision, and 
user applications affect the international competitiveness of the United 
States, as well as the performance of other countries? How significant 
is telecommunications netwoiic usage as a source of general revenues? 

The Feasibility of Partial Regulation of Network Building Blocks, 
Different providers and users will own or control certain network 
components, both hardware and software. With connection among the 
various public and private networks, the facilities of numerous provid- 
ers will be used. Some portions of such systems arc today (and probably 
will remain) subject to regulatory oversight, while others will not. 

Government Support for Private Networks. The importance of 
certain types of networks to national social and economic goals is likely 
to grow. Governments may therefore provide incentives and financing 
to encourage their development. What are the theoretical, policy, and 
practical issues associated with government support for creating spe- 
cialized private networks? 

Global Private Networking and the Ability to Fashion National and 
International Policy. Decentralization of networks and thcirtraasnational 
aspects challenge government and regulatory control and the coordi- 
nating and market-allocating role of international telecommunications 
organizations. How might domestic regulation and international ar- 
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rangements be affected? How might they evolve? Is a globally decen- 
tralized system viable? 

Redefining the Concept of I nfrastructure. Because of the centrality 
of information and its transport to the economy, the emergence of the 
network system — shaped by business demand, carrier strategy, public 
policy concerns, and mtemational forces — has important consequences. 
What constitutes infrastructure in such an environment, and tlie extent 
to which the government will or can extend its authority over that infra- 
structure, will be crucial policy issues in such a network environment. 
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INTRODUCTION 

When wc think abstractly about privacy, we tend to order it among 
the most cherished values of liberty in an ordered society, alongside 
freedom of speech and religion. But our sensitivity to privacy interests 
varies wit : circumstances. 

When we decide to board an airplane, we virtually line up for 
privacy invasions. When we use our credit card, we give out informa- 
tion — from our home phone number lo what kind of tipper we are — 
to a host of people who we never meet face to face. Shop for batteries 
at Radio Shack o r a toaster at Circuit City, and you '11 be asked pol itel y , 
but firmly, for your home address by someone you don 't know wearing 
an orange vest. 

Privacy is situational. Some invasions are serious, if not revolting. 
Others are irritating but not serious. And others we willingly endure in 
order to get something in return. 

In the scheme of things, telephone privacy is not necessarily the most 
profound concern. In the age of AIDS, divulging a person's HIV anti- 
body status is a privacy matter of great significance in temis of employ- 
ment opportunity and social stigma In the age of electronic banking, di- 
vulging a person's credit rating can restrict social and economic mobility. 

Even in the specific area of social issues arising from telephone use, 
privacy issues do not dominate the agenda. The risk of infonmation 
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overkill from poliiical lelemarkcicrs poses a great harm if low voter 
registrationlevels are any indication. Forallofitsbcncfitsaclccommuting 
carries the spectre of electronic sweatshops; if a person's home is the 
castle, the home office can become the dungeon. 

Still, even if telephone privacy is not the dominant social issue of 
our times, it looms large in the privacy debate. For one thing, telephone 
privacy directly relates to other privacy problems in society. Unlawful 
government and private wiretaps and credit reporting abuses would be 
impossible without extensive use of the telephone, and these certainly 
top the list of privacy matters in society. Modems make the telephone 
a central player in any information storage system and in what is 
collected about a person. 

To telephone executives contemplating a new service, privacy may 
be among the last elements to be considered in product development. 
Not that privacy is unimportant, at least publicly. Rather, it is seen as an 
issue that can be influenced, and managed, by public relations. To 
ignore the privacy element in emerging telephone services, or to 
relegate it to an afterthought of marketing and public relations, is a 
mistake. Butthemistake is foreseeable. Unlikemanufacturing cost-outs 
or marketing strategies, telephone companies possess no process for 
factoring in the privacy aspects o f new services. A few sociologists have 
examined these questions for the telephone companies,^ but the discus- 
sion about privacy in new services almost appears after the fact, as 
opposed to being pan of a product's design and development. 

But privacy is important. There arc some privacy interests for some 
subscribers that cannot be bought or coaxed away. It is at these non- 
negotiable points that privacy becomes part of the task of defining 
universal telephone service. Like universal service, privacy is imbued 
with an expectation that minimum standards will be met. 

Drawing the limits of privacy in a universal service definition is 
di fficult, growing more complicated as the communications infrastruc- 
ture expands. The continuing deployment of fiber optic cable will 
extend the speed and quantity of communications. The exploitation of 
Signalling System 7 services will uncover new ways to process infor- 
mation about the calls we make. Increasing reliance on communications 
technology will replace many face-to-face transactions. These changes 
in our phone system carry with them significant opportunities for self- 
realization and threats to human privacy. 
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How should universal service account for its privacy complement? 
This article will examine the personal stakes, in particular privacy, 
implicated by the expanding telecommunications environment and by 
our increasing understanding of the significance of that environment on 
the individual. First, it will examine what universal service means today 
in terms of individual rights. Second, it will examine the privacy stakes 
implicated in telephone service. Third, it will look at legislative and 
judicial efforts to delineate privacy rights in the telephone context. 
Finally, it will suggest what universal service ought to include, from a 
privacy point of view, in a post-univcrsal-service world. 

UNIVERSAL SERVICE: PAST AND PRESENT 

The concept of universal service has been the lode star for telecom- 
munications policy developed over nearly a century. Its author was 
Theodore Vail, who became manager of the Bell system in 1907 and 
established policies that were to dominate the company and national 
telecommunications policy until the 1970s.^ 

Vail faced a turnaround situation at a somewhat moribund Bell 
system. His strategy was to use Bcirs emerging long distance network 
as a competitive weapon against independent telephone companies by 
refusing interconnection to that network. This led to Bell 's purchase on 
favorable terms of many of the most profitable independent systems and 
to a monopoly position for the Bell system. 

Faced with the threat of anti-trust action by the Justice Department 
and the rise of nascent state regulatory public utility commissions to 
supervise the industry, Vail decided to forge a partnership with the 
public sector. The Bell system would submit to regulation regarding the 
price and quality of service by means of ratc-of-rctum regulation. In 
exchange, regulators would prohibit entry of others to compete against 
Bell and let the company operate as a regulated monopoly. 

Vail made one promise more: There would be interconnection with 
the telephone system within the reach of all. ^This availability of reliable 
and affordable telephone scr\'icc constituted the core concept of univer- 
sal service or, as Vail announced it 1908, **Onc policy, one system, 
universal service."'^ 

As far as providing dial tone service and access to long distance, 
Vail \s promise has been kept. Even after the introduction of competition 
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at various levels of the phone system — beginning with customer equip- 
ment, then interexchange transport, and, increasingly, access to inter- 
exchange transport— and the breakup of AT&T in 1984, subscription 
levels remain high. By the end of 1990, the U.S. telephone penetration 
rale (that is, households with a telephone) stood at 93 percent, and 
household access to a telephone ^'via a neighbor's telephone, a public 
telephone, and the like) reached 95 percent.^ Basic telephone rates have 
increased by just over 10 percent since 1986, representing a real-term 
decline in prices, taking account of inflation as measured by the 
consumer price index. 

With the ubiquity of phone service today, some conclude that 
universal service is no longer a relevant concept. For one thing, there 
seems little modem evidence, even during periods of regulatory insta- 
bility and economic downturns, of large numbers of persons losing 
access to telephone service. More importantly, the concept sets up the 
wrong question. By focusing narrowly on Vail's credo — the right to 
make and receive telephone calls — without considering many other 
rights, benefits, and interests implicated by telephone service, the 
universal service concept runs the risk of tunneling our vision about 
what phone service is, or could be. 

Our idea of connection to the public network is changing. "Smart 
cards" (akin to today 's telephone credit cards), already deployed experi- 
mentally, permit their owners to make a telephone call from any 
instrument. The card, rather than the telephone instalment, becomes the 
key to accessing the phone system. Technologies like personal commu- 
nications services (PCS), under consideration by the Federal Commu- 
nications Commission (FCCf could amount to a poor man's cellular 
telephone — a wristwatch-sized device that would travel everywhere 
with the individual. These changes suggest that dial tone service is only 
a part of the universal service story. 

THE PRIVACY STAKES IN TELECOMMUNICATIONS 

While the scope of universal service is changing, ilie bedrock 
desirability of affordable phone service widely available to all of us is 
not. And increasingly, privacy is mentioned as a part of the bundle of 
rights tliat universal service ought to comprise. 
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Efforts to invade telephone conversations, and to protect against 
such invasions, are as old as the telephone itself. The first patent for a 
telephone scrambler was issued in 1 88 1 , five years after the phone itself 
received a patent^ Telephone wiretapping was widespread in the years 
before World War I. Given the opportunity in 1928 to declare taps a 
violation of the Constitution's i uuendtnent guarantee against 

unlawful search and seizure, the U.S. Supreme Court declined to do so,^ 

In telecommunications, the right to privacy generally comprises 
two values: "the right to be let alone"^ and the right to control dissemi- 
nation of personal information, i.e., how information about the self is 
communicated to others.'^ As the distinguished writer on privacy, Alan 
Wcstin, formulated it more generally in Pr/vacy andFr€€dom:'Tnv2iCy 
is the claim of individuals, groups or institutions to determine for them- 
selves when, how, and to what extent information about them is com- 
municated to otliers."^^ 

There are myriad privacy issues raised by provision of simple 
telephone service. These concerns join the historical problem of police 
wiretapping of phone lines. 

The right to own a telephone number: In business and personal life, 
a phone number is part of an individual's identity. Who has the right to 
a telephone number, the phone company or the subscriber? What 
policies should determine transportability of a phone number? To what 
extent are those policies artificially influenced by the North American 
Numbering Plan? 

The right to keep a phone number from being disclosed: Telephone 
companies typically charge subscribers an added monthly charge for 
the right not to be listed in the phone book. Rather than being a privilege 
usually obtained by the rich, surveys show that lower-income people arc 
readier than those with higher incomes to spend money to remain imlisted. 

The Los Angeles-Long Beach metropolitan area, at 60 percent, 
maintains the highest proportion of unlisted residences in the United 
States. Curiously, of the 1 2 U.S. cities with the most unlisted numbers, 
11 arc in California, the exception being Las Vegas. More than 28 per- 
cent of the nafion's phone numbers are unlisted, up from about 22 per- 
cent in 1 984. Cali fomians pay 30 cents per month to be unlisted. In New 
York the fee is $1 .88, and in Idalio, $4.00.^^ 
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The right to control customer proprietary network ii formation: To 
conduct its business, telephone companies collect data on a person's 
calling behavior. For example, the company could know a person's 
busiest hours of phone use, the average length of a call, or the most 
frequently called geographic areas. This information, known as cus- 
tomer proprietary network information (CPNI), could be helpful to the 
subscriber in the way that any neutral data collection about personal 
behavior would be. 

It could also be useful to others who wish to gain a profile on the 
individual. Does the individual have the right to know which non-toll 
calls are made from her phone? Under what circumstances can the 
phone company release that information to marketers who might wish 
to use calling patterns to determine a consumerprofile of the subscriber? 

The expectation that calls between consenting parties will be kept 
secret: The law generally requires that law enforcement officials obtain 
a court order before a telephone may be tapped. Private tapping is 
forbidden. But we all know non-police interception occurs, by accident 
or design. What protection should individuals have to be sure that an 
extension line is not picked up during a phone call? Can the phone 
company guarantee better security against "lines being crossed" and 
conversations being heard by unintended parties? 

The right to operate cordless telephones: Cordless telephones 
ooerate on radio frequencies that arc not secured for each caller, 
increasing the likelihood of conversations being overheard by other 
neighboring cordless phone users or intentional eavesdroppers. Will 
such problems increase with the advent of PCSs, which also employ a 
base unit and headset equipment? 

Caller identification: Caller-ID, a form of the more generic caller 
number identification or automaUc number idemificaUon (ANI), re- 
veals to telephone call receiving parlies the number from which the call 
originates. The advantage of the service is that is permits a recipient to 
screen calls based on the displayed number and to track the source of 
unwanted or obscene calls. 

But does caller-ID violate the privacy interests of the calling party, 
as one Pennsylvania court has determined, because it discloses the 
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number a call comes from?^^ Or does the caller give up the right to 
control this information by deciding to use a phone?^'^ 

The caller- ID debate has been complicated by the different ways in 
which it can be offered — per-line or per-call block. Congress has 
recently considered regulating caller-ID to mandate per-call blocking.^^ 

Right to avoid unwanted communications: Avoiding calls is the 
other side of the caller-ID debate. Allowing an ordinary ringing tele- 
phone into the home means that a subscriber's solitude will be inter- 
rupted to some degree. By custom, not every call will be anticipated. But 
unwanted telemarketers, obscene phone callers, or others known to be 
undesirable violate a subscriber's solitude. 

Caller ID may violate the privacy of the calling party. But what of 
the privacy interests of the recipient of calls? Caller-ID is one technol- 
ogy-driven means to address this problem. To what extent should a 
telephone company protect against unwanted calls beyond caller-ID? 



JUDICIAL AND LEGISLATIVE APPROACHES 
TO PRIVACY INTERESTS IN COMMUNICATIONS 

Development of the Imw of Privacy 

For a nation that prizes privacy, it is notable that the U.S. Constitu- 
tion does not mention it as a specific right. Instead, the Constitution's 
Ninth Amendment,'"' among others, provides support for the long 
debated "right of privacy" that the U.S. Supreme Court recognized Tirst 
in the birth control case, Griswold v. Connecticut, which gave individu- 
als a privacy right to use contraceptives.^^ 

Telephone privacy ranks as an important privacy concern of the 
public. A Harris survey asking about the dangers of collecting personal 
infonnation on computers found that, of the 13 items read to the 
respondents, the one consistently most disapproved of was "keeping 
computerized records of all telephone calls made from a number." 
Indeed, keeping records of telephone calls was considered mor^ danger- 
ous than maintaining records of political affiliations and associations, 
results of psychological tesLs, and results of intelligence tests.^^ 

The literature of privacy is as extensive as the circumstances 
from which privacy concerns are thought to arise. iLs most familiar 
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formulation is the "right to be let alone/* words used by Louis Brandeis 
and Samuel Warren in their seminal article on privacy more than 100 
years ago.^ 

Over the course of history, privacy has been a function of wealth. 
The power to exclude others from what we say» do, or think, or, 
conversely, to exclude ourselves from the bruit of others, often corre- 
lates to wealth and power in society. Generally speaking, those with the 
most to protect and the means to do so have been the ones who have 
enjoyed privacy. The extent to which this power becomes a guaranteed 
right under law is the difference between a mere expectation of privacy 
and what law ensures. 

Privacy notions arc also influenced by social and cultural factors. 
What for some is a matter of the most intense privacy is for others an 
event to be more widely shared. For instance, the confession of a 
member of Alcoholics Anonymous is done publicly within the group. 
The same confession of the Catholic penitent before a priest is per- 
formed in privacy and is protected from being divulged under the 
common law rules of evidence. As James Katz points out, privacy has 
^iv;wn as a function of technology. Changes in housing 250 years ago, 
such as internal doors, hallways, and stoves, penmitted people to 
distribute into separate living quarters. Privacy became less the preserve 
of tlie rich and something shared by members of society generally.^^ 

Privacy, at least as it concerns the telephone, is cultural as well. 
Three decades ago, telephone booths were booths; today many pay 
phone stations offer no privacy to the caller. 

In Japan, it is common to have the telephone located in the middle 
of a room, as opposed to a comer. There is less expectation that the call 
will be private. In Germany, telephone bills are not itemized. This non- 
itemization is justified as a matter of privacy. It prevents readers of a 
pcrson*s bill from knowing which numbers were called. On the other 
hand, in France, until quite recently, public figures routinely listed 
themselves in the French telephone directory. Imagine finding Sartre 
or Malraux*s home number listed in a public directory in today*s 
celebrity-mad culture! 

In the United States, some sex chat 900 dial-it servicesadvertise that 
the charge for connection **will appear discreetly" on their phone bill as 
a fee paid some nonscxual-sounding communications company. And 
the speaker phone, once designed for group meetings and hands-free 
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calling by business, has become ubiquitous, with a greater likelihood 
that parties other than those speaking may be listening. 

Judicial attempts to describe privacy rights have evolved in a 
variety of contexts, depending on what kind of privacy right was 
implicated. Wiretapping and other forms of electronic eavesdropping 
constitute the traditional category of privacy problems. But as Prosser 
pointed out in his classic formulation of the definition of privacy,^ 
there are significant privacy concerns that go beyond the government's 
use of electronic surveillance. 

Prosser's four categories are: 

Disclosure of private facts: This tort involves publishing true but 
intimate or private facts about a plaintiff such as details concerning 
sex life or health. The facts arc true, but divulging them is deemed 
to constitute legal injury. 

• Intrusion: This tort, related to trespass, involves invading ihc 
plaintiffs **privatc" space or solitude. It is here that wiretaps and 
other cavcsdroppings are categorized. But peeping through the 
bedroom window or bringing a secret camera into a person's home 
would also constitute a form of intrusion. 

• "Falselighf* invasion of privacy: Thistort,rcminiscentofdcfama- 
tion, arises when a party has placed another in a false light in the 
public eye by disclosing a personal detail that is false. For instance, 
disclosing an auto accident victim's name may not be an invasion 
of privacy. Reporting incorrectly that the victim suffered brain 
damage might constitute a false light invasion. 

The right of publicity or appropriation^'^'. This right is really not a 
matter of privacy so much as it is the commercial exploitation of a 
person's name or likeness, such as the unauthorized use of one's 
name or picture in advertising endorsing a product. 

The right of privacy has developed as a common law principle in 
most stales, although some, such as New York, have codified the right 
of privacy and may not even recognize common law privacy rights.^ 

Now, Prosscr's definition was not meant to apply directly to 
telephone privacy. But the categories fit somewhat. Disclosure of a 
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person's phone number, for example, can possibly lead to legal injury — 
the outlawing of caller-ID in Pennsylvania suggests this. Unwanted 
telephone calls resemble the intrusion tort, Mispublishing a company's 
phone number to suggest that they do not exist where they say they do — 
a Beverly Hills company listed with a non-Beverly Hills number — 
resembles the false light tort. And selling details about a person's calling 
pattern (CPNI, discussed earlier) for commercial gain could come under 
the right of appropriation. 

Legal development of the right to privacy with respect to telephone 
subscribers has centered around the wiretapping issue. Many privacy 
questions raised by telephone use — such as whether the unlisting of a 
number is a right or a privilege, or whether a cordless telephone must 
provide secure communications — have not been treated as privacy 
issues. Instead, their treatment has often been muddled in the law, 
developing as part of broader regulatory policies imposed on phone 
companies by state utility regulators or the FCC. For instance, phone 
company rates for unlisting a person's phone number would arise in the 
context of a tariff filing submitted for approval to a state public utility 
commission. Similarly, the privacy aspects of a cordless phone would 
be considered, if at all, by the FCC's Office of Engineering and 
Technology under its type acceptance program.^ 

Judicial and Statutory Treatment 

The law of telephone privacy can be characterized by intcrmiuent 
bouLs of thrust and parry between the courts and Congress. In at least 
two instances in this century, the Supreme Court declined to find that an 
individual had an expectation to a right of privacy only to have its 
determination undone by Congress. 

In 1928, the Supreme Court confronted wiretapping and privacy. In 
Olmstead v. United States it held that wiretapping involved no "search" 
or "seizure" within the meaning of the Constitution's Fourth Amend- 
ment, which prohibits "unreasonable searches and seizures." The ma- 
jority judged that the Fourth Amendment "itself shows that the search 
is to be of material things — the person, the house, his papers or his 
effects." It concluded that there was no "searching" when a suspect's 
phone was tapped because the ConsUtution's language "cannot be 
extended and expanded to include telephone wires reaching to the whole 
world from the defendant's house or office." 
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Six years later, with the passage of the Communications Act of 
1934, Congress forbade any wiretapping without consent under any 
circumstances by anyone.^ The Communications Act did not contain an 
exclusionary rule. But relying on the act, federal courts could hold 
inadmissible wiretap evidence obtained in violation of the section. 

Later, in a pair of decisions in 1967, the Supreme Court placed the 
prohibition against the use of warrantless eavesdrop evidence in both 
federal and state courts solidly on a Fourth Amendment basis, in Burger 
V. New York^'^ and Katz v. United States,^ In Katz, the Supreme Court 
reversed Olmstead, holdingthatthc Fourth Amendment protects people, 
not places. The Katz case directed the Fourth Amendment privacy 
inquiry to whether the individual had an expectation of privacy in a 
particular conversation. If so, the products of a tap of that conversation 
without a judicial warrant would be excludable in a criminal proceeding 
against the target of the tap. 

Congress shortly thereafter expanded the rules regarding the ad- 
missibiHty of eavesdrop evidence gathered without court order or con- 
sent. In Title III of the 1968 Omnibus Crime Control and Safe Streets 
Act,^^ Congress provided a comprehensive scheme for regulating 
interception of wire or oral communications. This act covers ground 
largely untouched by statutes or judicial opinions.^ It prohibits all 
private eavesdropping and government eavesdropping without a court 
order, provides a procedure for obtaining such an order, and gives 
a private right of action to those whose communications arc wrong- 
fully intercepted. 

In addition, it restricts access to intercepting devices and imposes an 
exclusionary rule on all eavesdrop evidence seized without a court 
order. The act was adopted in light of the widespread disregard of the 
Communications Act's prohibition on warrantless taping by public 
officials and private individuals as well as the growing concern with 
organized crime in Amcrica.^^ 

In 1966, the Supreme Court rctrcatcd some from the Katz case in 
Smith V. Maryland}^ That case held that no search occurred and no 
warrant was needed when police used a telephone company's pen 
register, a mechanical device placed on a telephone line to rc^cord all 
numbers dialed from the telephone as well as the time of dialing. A 
majority of the Court believed that there was no legitimate expectation 
of privacy in the numbers dialed. 
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Congress again expanded privacy rights by reversing the Court's 
direction. It overruled Smith in the Electronic Communications Privacy 
Act (ECPA)^^ in 1986, supported by a coalition that included the 
telephone companies, law enfcrcement agencies, and the American 
Civil Liberties Union. The act was aimed at addressing the inadequacies 
of the 1968 Omnibus Act. Rather tlian protecting only aural communi- 
cations on telephones, as Title III of the 1968 act had done, ECPA 
protects neariy all forms of electronic communications as well as the 
computer facilities involved in such communications, such as networks 
and electronic mail, or E-mail. 

The extension of privacy protection to the growing E-mail commu- 
nity also alleviated the concerns of foreign government agencies oper- 
ating or receiving data service from the United States. ECPA also spe- 
cifically rejected the Supreme Court's conclusion regarding toll records 
\n Smith v. Maryland, providing that "no person may install or use a pen 
register or trap and trace device without first obtaining a court order."^ 

On the other hand, ECPA loosens privacy protections in terms of 
governmental access, parti culariy in allowing the government to more 
freely monitor communications usage, if not the communications 
themselves, without court approval For instance, the government is 
now freer to count how many calls are comi ng from which phones or the 
destination of calls made from a particular phone. While helpful in 
enforcement efforts against drug dealers, this power also permits the 
government to know the calling patterns of citizens or monitor phones 
of bureaucrats for leaks to the press. 

In addition to Title III and ECPA, Congress has enacted legislation 
that gives people expectations of privacy and certain information held 
by others, including credit status,^^ education records,^ financial 
records,^'' cable subscriber records,^ and video rentals and purchascs.^^ 



RECONCILING PRIVACY RIGHTS 
IN A WORLD OF INFORMATION FLOW 

Universal Service and Privacy Compared 

Al a basic level, universal service and privacy arc at odds. Vail of- 
fered the notion of a ubiquitous telephone network in which all could have 
access to all others on the network. It emphasized a system of access to 
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reach others, not a regime of privacy so the individual could be let alone. 
Universal service is premised on the expectation that people want to re- 
ceive calls, not the opposite. Privacy in telephone service, as in society 
generally, stems from the historic right to remain inaccessible. This in- 
cludes not merely physical inaccessibility but also the right not to re- 
ceive communications despite the motivation ordesirc o f the sending party. 

The apparent conflict between universal service and privacy can be 
theoretically resolved by recognizing that universal service does not 
guarantee that a communication will proceed. Vail only intended that 
everyone could have access to send and receive telephone messages, not 
that they would always elect to exercise it. 

But there is a potentially more divisive way that universal service 
and privacy intersect and work against each other. Universal service is 
premised on the affordability of basic telephone service for all. As cost- 
based pricing has challenged that premise, federal and state regulation 
has tweaked the system to ensure that lower income Americans stay on 
the network. Targeted fedcral/*'*''^e subsidy programs encourage low- 
income households to subscrih aiitially and to be excused from paying 
full subscriber line access charges'*^ (through **Link Up America") and 
to remain on the network (through "Lifeline" phone rates). 

As noted, privacy more often than not is a question of money. More 
privacy involves greater cost. Hospitals provide an analogy. A semi- 
private room in a hospital is less costly than a private room. Some 
hospitals provide only private rooms based on the view that anything 
less private would be unacceptable from the patient's viewpoint. 
Others, such as military facilities, assume that private rooms arc a frill 
to be dispensed with in all but the most severe cases. And hospital 
reimbursement policies, whether by government or private insurers, arc 
another form of informal "privacy policy," akin to the rate structure for 
unlisted phone numbers mentioned earlier. For instance, if a hospital- 
ization reimbursement policy provides for payment for only the least 
expensive type of hospital room and a hospital only provides private 
rooms, a level of privacy will be guaranteed unintentionally. 

Some persons go to great lengths to ensure privacy; for others, the 
curtains to their lives arc seldom closed. Given the relative importance 
of privacy as a value, it's fair to say that most people would like to have 
the question of privacy presented to them rather than letting business or 
government regulators make the decision for them. 
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Here is where privacy and universal service conflict. Were a 
revised definition of universal service to include an expansive defi- 
nition of privacy, it might make telephone service unaffordable for 
some. For others, for whom privacy is less significant in the telephone 
context, a strong privacy requirement imposes an otherwise avoid- 
able cost. 

To illustrate, consider caller-ID. Instead of being offered as a 
supplementary service as it is in some states today, suppose state 
regulators concluded that the right to know an incoming caller's 
telephone number is an essential privacy right that must be part of the 
universal service definition. Accordingly, the basic monthly rate for 
residential service would include caller-ID. Deployment across the 
whole network would reduce the pcr-month cost of the service below 
current pricing levels. But cost of installation, equipment, and mainte- 
nance Vv'ould be unavoidable. These costs would be passed along to all 
subscribers, consistent with the regulators' new definition of privacy. 
Privacy and cost of service become linked. More privacy might cause 
the price of service to go too high. 

A more immediate example underscores the point. As noted, 
declining to list one's telephone number in the phone directory incurs 
an additional charge. What if the presumption ran the other way, i.e., 
for reasons of privacy, the right to be listed in a telephone directory's 
white pages would be an option available, at additional cost, to the 
subscriber? Privacy would then cost less than it does today. 

A similar issue was avoided in 1991 when Pacific Bell switched 
all residential phone service in California to touchtone dialing, with- 
out increasing rates for those with rotary service. The move was part of 
an agreement with the state public utilities commission. One of the 
goals of the switchover was to allow all consumers, including rotary 
phone users, to access the growing array of information services 
requiring touchtone capability. A new social contract was created; by 
encouraging the array of touchtonc-related services, we will gather 
more freely and openly.'*^ 

But what if the switchover had involved a rate increase, thereby 
requiring rotary customers to join the infonnation age, whether they 
wanted to or not? For instance, call messaging, call waiting, or call 
forwarding could be declared to be a sine qua non of universal service. 
Then what? 
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In short, as privacy or other features are added to the core of basic 
telephone service, costs rise. At the margin, some subscribers might 
drop off the network, faihng to qualify or bother with the targeted 
subsidy programs. The consensus that has held for half a century about 
what constitutes basic phone service could break down as privacy costs 
arc added to the bills of at least some who do not desire such features. 

Elements of a Privacy Component for Universal Service 

The author of a privacy plank in a universal service definition is 
thus faced with the twin realities that privacy imposes costs on all sub- 
scribers and that not all subscribers share the same solicitude regarding 
privacy in telephone conversations. Broad nostrums that, for example, 
"universal service must include protection of the privacy interests of 
individuals to the maximum extent possible,** while polite sounding, 
hide the costs of such a policy as well as the lack of consensus when you 
get down to the details. 

Instead, the decision to include a particular service as part of basic 
service, whether caller-ID or delisting of phone numbers in a directory, 
should be taken one by one. And in evaluating whether a particular 
service is a sine qua nan of privacy in telephone service, the factors 
below should be considered. 

Recognize the costs of privacy to the consumer. It bears repeating 
that privacy may impose costs, just as the lack of privacy reduces the 
feeling of autonomy and integrity that human beings should enjoy. 

We make these sorts of cost-benefit analyses frequently in non- 
telephone privacy contexts. Hospital rooms are one example, but there 
are many others. Do I pay for tinted windows to keep people from 
peering into my car? Do I maintain a postal box address at an annual fee, 
or do I give out my residential address in exchange for having mail 
delivered to my residence for free? 

The failure of communications policy to make the cost/benefit 
aspects of privacy rights explicit should be recognized and avoided. 
One example concerns cordless telephones. Currently federal law pro- 
vides no explicit protection against eavesdropping of conversations 
made by cordless phones, and courts that have considered the question 
are divided."^^ Whether or not such conversations arc subject to warrant- 
less eavesdropping — I do not see why they should be — the cost of 
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securing the privacy of such conversations might make the cost of the 
highly practical cordless telephone out of reach of the large customer 
base i' enjoys. A "privacy first" mentality dismisses the economic 
question too readily. 

Impose costs on privacy violation initiators, where possibls. The 
acceptance of the telephone into the household carries with it the 
expectation that there will be wrong numbers, unwanted sales calls, and 
other misdirected communications. Trespass laws prevent, to some 
degree, unwanted solicitors from entering another's private property, 
where solicitors are notified that they may not advance on the 
homeowner's premises. Sometimes, a well-illustrated "Beware of Dog" 
sign docs the trick. 

Until recently, the telephone system had no equivalent of a "No 
Solicitors" sign. With the advent of more sophisticated signalling 
systems, however, the telephone can become smarter in signalling who 
is calling: One ring if for me, two short rings if for my daughter. 

Caller-ID provides a way to screen some unwanted calls. But 
because the number, not the name, is transmitted, unwanted telemarketers 
may succeed in getting through. One solution might be to require 
marketing organizations to be restricted to certain prefixes."*^ Customers 
could then block all telemarketing calls. Even this could evade detec- 
tion, though: there are 900 services that permit callers to launder the 
phone number they are calling from by calling the 900 number first. 

Another solution would be to require the telephone company to 
put an asterisk next to the naiTic and num-bcr of every person who did 
not wish to receive unsolicited calls, with penalties meted out to those 
who called the number. This proposal was presented to the California 
Public Utilities Commission, which dismissed the idea in 1965, con- 
cluding that high costs and enforcement problems made the proposed 
system undesirable.'^ 

That was then; this is now. With the advent of computer-driven 
telemarketing, the costs and benefits of the asterisk system — or its 
electronic equivalent, where an electronic "asterisk" is attached to a 
pcrson*s phone number — may need a second look. Congress has con- 
sidered bills to create a criminal penalty for any solicitor who makes an 
unsolicited call to a number on a list of subscribers who have notified 
the phone company they do not want unsolicited calls.^^ 
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More generally, why should the telephone subscriber have to pay to 
be left alone from undesired telemarketers? The cost should properly 
fall on the invader, not the invaded. It could be argued that a resident has 
to prepare and affix the "No Solicitors" sign to enjoy the protection 
against trespassers. But the residenthastheoptionof simply not opening 
the door or not responding to a knock. 

It is impossible always to impose the costs of protecting against 
privacy invasion on the invader. If ever there was one, a lover* s spat that 
ends with one hanging up on the other cries out for the right to be let 
alone. An immediate call back is often the worst of invasions of privacy. 
But a subtly timed call of apology may be most welcome. The apologiz- 
ing party cannot be sure when the call shifts from the invasive to the 
desirable, and phone companies cannot be expected to develop pricing 
policies that reflect these subtleties of human behavior. The same 
cannot be said for telemarketers who as a class may be viewed as 
undesirable for some telephone subscribers. 

And there is a flip side to telemarketing that deserves mention: shop- 
at-home services. When a party calls up for infonmation from, say, a large 
mail order clothier, is the caller entitled to know that her number is being 
flashed to the operator, thanks to caller-ID? Is she entitled to know that 
her prior sales history, address, and other data are being made available? 

TTiereisthc widely-reported storyof American Express discontinu- 
ing answering phone calls from its members by using their names. With 
an ANI system tied to American Express business records, the informa- 
tion popped up on the phone operator's screen. Though the company 
operator still has that information flashing before him, he lets the caller 
identify herself. 

But merely calling an 800 number has not been thought to be a 
waiver of personal information, at least not yet. Is there a duty on anyone 
"calling up'* a caller's history during a sales call to disclose that practice 
by means of a disclosure or audible tone? 

Recognize personal billing and CPNl as forms of personal publicity 
with a fnarket value to the subscriber, Prosscr's formulation of the four 
forms of privacy invasions has been criticizxd for including the fourth 
right, publicity, among rights that olhcrwisc center on the right to be 
let alonc."^ But in the telephone context, the lines between publicity 
and privacy blur. 
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One subscriber may want any data collecied about her calling 
behavior to be used only by the telephone company, and only for the 
direct purpose for which it is collected. Whom she calls is relevant only 
for purposes of assessing transport charges, not for developing a 
customer profile for marketing other services. 

Another subscriber may have no objection to the use of data about 
calling behavior, so long as it is sold to others for purely marketing 
reasons and not, for instance, to verify that the subscriber was at a 
particular location at a particular time. A third subscriber may wake up 
each morning with nothing to hide and has no qualms about the use of 
calling information to bring new ser/ices to her attention. 

As between the first and second subscriber in this hypothetical, 
there is a shift from an assertion of the right of privacy to the right of 
publicity. The first says, "Don't use it." The second and third say, '*Use 
it." But all three subscribers would, however, probably prefer to be paid 
for the use of the data. Put another way, it is one thing for the phone 
company to collect data to go about its business of providing ser/ice. It 
is another, unrelated to the goal of universal ser/ice, to use collected 
data for commercial ends without paying for it. 

The right of publicity has generally been limited to payment for a 
person's "name" or**likeness" in connection with a commercial exploi- 
tation. Noncelebrities enjoy this right; \fSpy magazine uses my name in 
a direct mail campaign to my neighbors urging them to join me in 
subscribing, that would violate my right of publicity. 

Until now, the sale of my name to mailing list companic. only 
involves a negative right: I can prevent its use by writing to the 
publisher. But I do not get paid when the name and address arc sold. 

The degree of data collected by the telephone company about me is 
much greater than merely gathering my name and address. Would it not 
be valuable to know, say, that I spend $4 a month on 976-WAKE type 
serNMces? Or that I have called the Eurail Pass office information line? 
(The reader is invited to cook up juicier examples.) 

Depending on my sense of privacy, 1 would view the distribution of 
this data as either a problem or not. But even if I do not mind sharing this 
knowledge with the worid, I would not want the telephone company (or 
anyone else) to profit from its distribution. Knowledge is not merely 
power, then; it is an asset of mine that should be recognized by those who 
would sell it. 



What About Privacy in Universal Telephone Service? 47 



Require periodic review of what is believed to be essential privacy 
in the telephone context. The great story of cx3mmunications in this 
century has been the independent vector of technology. The develop- 
ment of packet switching by Pau' Barron and others to handle bursty 
communications increased the efficiency of switches. So, too, did 
computer technology, which turned the clacking central offices of 
40 years ago into quiet computer centers. 

These developments made new forms of service, and new questions 
of privacy, inevitable. As Katz points out, "With the direct-dialing 
network of the past there was simply no practical way that callees could 
get information about callers prior to actually answering the tele- 
phonc.''"*' Today caller-ID is a technical reality, but the privacy ques- 
tions as to the right of caller remain unresolved."^ 

More generally, as I have suggested, privacy — both as it concerns 
the right to withhold oneself from others and the right to control one's 
communications — is both a personal and an economic concept, in this 
latter case, privacy as sort of a property interest. Some aspects of privacy 
we assume no one must be required to relinquish; these are part of the 
guarantee of privacy found in the Penumbra of the U.S. Constitution. 
Other degrees of privacy invasion may occur, but at a price. Seclusion 
is less expensive in a rural county than in the borough of Manhattan. 
Tliose with servants and secretaries are buffered from whoever is at tlie 
door or on the telephone. 

But drawing these lines at the margins is difficult. In less than 
40 years, the Supreme Court reversed iLself from Olmstead to Katz as to 
the privacy aspects of government wiretaps. Had human nature so 
fMndamcntally changed? 

And who is best equipped to decide these questions? In 1980, th 
chairman of the FCC, Charies Ferris, was convinced that privacy would 
be a dominant c'Timunications issue of the 1980s. A senior staff retreat 
to Cool Font, West Virginia — a rarity in administrative annals — 
focused in part on how the FCC could bring privacy questions to the 
communications policy debate. Though much was considered, nothing 
came of that sylvan hand wringing. 

Wc are well embarked on the 1990s and there is still no govern- 
ment apparatus at the FCC for considering privacy policy. A modest 
suggestion occurs: The FCC routinely considers v(bccause it has to) 
matters like **regulatory flcxibilily'"*^ and **paperwork reduction'' in 
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every decision. Perhaps a tick -off category of **privacy impact," for a 
trial ran of 24 months, would produce some provocative thinking on the 
privacy dimensions of communications policy. 

Nor is the federal government the sole source of wisdom on these 
matters. One productive consequence of the various approaches to 
caller-ID by different states is to provide varied experiences with the 
technology. Of course, if there is a core privacy right implicated in 
caller-ID, there should be no difference in its treatment, state to state. 
But the process of defining the outer limits of the privacy right with 
a new technology will probably benefit by the various approaches 
taken by the states. 

While consensus is hard, there should also be some effort to survey 
the public as part of the line-drawing effort. This is not always done. No 
one asked which is the privilege — to be listed in the telephone book or 
to be unlisted. One service is free, I get charged for the other. Privacy 
expectations surveys could be part of a phone company's showing in 
introducing new services and maintaining old ones. 

This is not to advocate a **the more privacy, the better" philosophy. 
What surveys could show is consumer demand for privacy protections 
and the perceived value of ser\Mces that provide them, 

CONCLUDING THOUGHTS 

There are more than 1 ,000 books and articles published on privacy 
and the exercise of privacy rights,^ and I have not read even a small 
fraction of these. But I share Harry Kalven, Jr. 's view, at least as a legal 
matter, when he wrote: 

I suspect that fascination with the great Brandeis trademark, 
excitement over the law at a point of growth, and appreciation 
of privacy as a key value have combined to dull the nomal 
critical sense of judges and commentators and have caused 
Ihem not to sec the pettiness of the tcrt they have sponsored.^^ 



Mao TseTung and Jean-Jacques Rousseau saw the privacy interest 
as somewhat anathema to society's best interests. Putting aside the 
interests raised when government seeks to invade one's privacy, it is 
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worth asking this question, even if we know the answer: Is the right 
of privacy often an excuse for the right to behave in ways that we 
are otherwise ashamed of or too shy about? And, more pertinently, 
who should bear the costs that insistence on a particular level of pri- 
vacy imposes? 

It has been said that one person's freedom ends at the tip of another 
person's nose. The other person's wallet is not a bad place to consider 
drawing the line, either. Suppose a husband wants to have an affair and 
lie to his wife by claiming that he's at the office when he's at his 
girifricnd's house. He'll need to block the call. Ordinarily, 'taint my 
business. But suppose he prevents the economic deployment of caller- 
ID in the name of "privacy" by insisting on this call-blocking feature. 
And suppose that the deployment of blocking cost^ my grandma (who 
wants caller-ID to stop harassing calls) 50 cents n? ore a month. Then his 
definition of privacy is my business. 

In other words, is it fair to impose the costs of enforcing privacy 
rights on all through privacy guarantees as part of the definition of 
universal service? The answer to this question could be helped by 
periodic surveys of the public regarding privacy. These will not answer 
all of these questions, of course. Denying vital privacy interests to 
unpopular groups, e.g., incarcerated individuals, should not be based 
on informal plebiscites. And matters such as secret ballots, warrant- 
less govcinmcnt wiretaps, and trespass into the sanctity of the home 
should not be subject to this survey-oriented characterization of the 
privacy right. 

Further, given the complex and deregulated environment of tele- 
phone pricing, the foregoing cost-benefit analysis may be impossible. 
But by asking questions about privacy in direct ways, and in emphasiz- 
ing the cost of privacy, phone companies and regulator — who may 
ultimately decide the cost and nature of services — will, it is hoped, have 
a better handle on the question. 

Privacy is one of the profound civilizing values of a society. The 
ability of the telephone to disturb our privacy in new, annoying, and 
unexpected ways gives reason enough to consider privacy as part of the 
definition of universal phone service. At the same time, telephone 
privacy can impose costs on all users when it is part of that definition. 
Arriving at these costs is a needed step in formulating the privacy plank 
of a doctrine of universal service. 
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INTRODUCTION 

For more than half a century, universal service has meant widely 
available, affordable, high-quality voice telephone service. Now, the 
advent of a wide range of new telecommunications technologies, 
including fiber optic cable, computer hardware of growing speed and 
power, software for switching and encr>'piion, and increased ability to 
allow conversations overlong distances without wire, offer the prospect 
of an expansion of universal service. Two-way video delivered to the 
home is no longer the stuff of science fiction but of business plans, and 
the "personal telephone" tied to an individual rather than a location is a 
near-term likelihood. 

These new technologies have prompted the reconsideration of the 
nature of universal service that is the purpose of this volume. This paper 
focuses especially on the technological underpinnings of universal 
service in an attempt to answer the question. What might constitute 
universal service in the 21st century? 

One way to answer this question is to examine the ways in which a 
range of different technologies became universally available, or nearly 
so. Section 1 adopts this approach and uses the diffusion of innovation 
model to focus on the slopes of the curves uiai describe penetration of 
several telecommunications technologies. Analysis of differences in 
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the slopes suggests that technologies that comprise a wired infrastruc- 
ture, such as telephone or electricity, are adopted according to patterns 
that differ from technologies that do not require wire or that come on line 
after the infrastructure is already widely available. 

Once we differentiate networked and interactive technologies, 
moreover, it becomes evident that the diffusion of innovation model 
does not help answer many of the most important questions about 
universal service; for example. When is a service **universal" and how 
can we help it become universal? By examining, in Section 2, the 
essential features of a universal service — interactivity, widespread 
access, and equity — we can see that a model such as diffusion of 
innovation, which relies primarily on individual choice through the 
marketplace to determine access to new technologies, cannot easily 
account for a public role. Rather, the way in which a networked 
interactive technology becomes woven into the very fabricof its society 
makes universal sen/ice inherently public and, therefore, requires some 
public decision making. A review in Section 3 of four of the many 
possible forms of universal service highlights some of the choices our 
society faces and suggests that achieving true universal service will 
depend upon deliberate selection of a collective approach. Thus the 
paper is a call to action as well as a review of technologies that might 
expand our concept of universal service. 

SECTION 1 

WIDESPREAD TECHNOLOGIES AS UNIVERSAL SERVICE 

Because those who neglect the past arc doomed to repeal iLs 
mistakes, we begin by reviewing the history of technologies that 
became universally available. Heretofore, most analysts have used the 
diffusion of innovation model to confirm that innovations arc adopted 
according to a relatively st^mdard pattern. Comparing rates of adoption 
of several technologies suggests, however, that technologies that rely 
upon a network and constitute infrastructure are adopted r lOre gradually 
than otliers. Networked technologies can only spread incrementally, as 
each part of the network must branch from an existing part, while those 
subject only to individual choice m ay be adopted almost simultaneously 
by many people. Once we recognize that networked technologies differ 
in this important way, it becomes clear thai they differ in other ways as 
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well: Adoption requires more than an isolated decision by an individual, 
and the technologies occupy the shared resources of the community. In 
other words, networked technologies have an inherently public nature. 
The diffusion of innovation model is not designed to explain the 
adoption and spread of such technologies, which have always relied 
upon public intervention and oftenupon direct subsidy for their ultimate 
success. In looking to the future of universal service, therefore, one 
important lesson to draw from the past is the importance of non-market 
mechanisms in ensuring widespread and equitable access to infrastruc- 
ture technologies. 

The diffusion of innovation model postulates rhat knowledge of an 
innovation is communicated through certain channels over time among 
the members of a social system.^ Thus a few innovative people adopt a 
new technology or idea and by their words and actions cause others in 
their societies to follow suit. Because each additional individual who 
adopts the new technology has more contacts, the rate of adoption can 
be predicted to increase geometrically. In fact, the diffusion of innova- 
tion model generally predicts an S-shaped diffusion curve: a period of 
relatively slow adoption, a"take-ofr*characterized by muchmore rapid 
adoption, and a final period of slow accretion as the last few holdouts 
finally begin to use the new technology. 

Examining the patterns by which earlier successful telecommuni- 
cations technologies diffused through society provides a first step in 
understanding the nature of past universal service. Table 1 describes the 

Table 1 Percent of Households with Different Technologies 













Color 


Cable 




Year 


Elect'y 


Phone 


Radio 


TV 


TV 


TV 


VCR 


1900 
















1910 


15.9 














1920 


47.4 


35.0 


1.6 










1930 


84.8 


40.9 


45.8 










1940 


90.8 


36.9 


81.5 










1950 


96.6 


61.8 


?3.4 


8.9 








1960 


99.5 


78.3 


95.1 


86.6 








1970 


99.G 


87.0 


98.6 


95.3 


43.0 


7.5 




1980 


99.8 


93.0 


99.0 


97.9 


90.0 


15.2 


1.1 


1990 


99.8 


93.0 


99.0 


99.0 


96.0 


48.0 


64.6 


Source: See sources for Figure 1 
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Figure 1 Percent of Homes with Various Technologies 




1910 1920 1930 IMO 1960 1S60 1970 1960 1900 1920 1930 1940 1950 1960 1970 1900 1900 



Electricity Telephone 




1920 1930 1940 1950 1960 1970 I960 1990 I960 1960 1970 19ftO 1990 



Radio Television 




Sources: 

Electricity (data for 1960 and later indude Alaska and Hawaii): U.S. Census. Historical 
Statistics of the United States, Part 2. Washington. DC: GPO. 1976. Table 108-119. 
p. 82*^. 

Telephone- Ibid. Table R M2. p. 783. 

Radio(through1970);Calculatedbyauthorfromdatainlbid TableR93'105.p 796 Later 
data from U.S. Census, Statistical Abstract of the United States, 1990, Table 914. 
p. 550. 

Television (through 1970): Calculated by author from data in Historical Statistics. Table 

R 93-105. p 796. Later data from Sfaf/sf/ca/ /^bsfracf, t990, Table 914. p 550. 
Color TV and VCR; Statistical Abstract, 1990, Table 914, p. 550. 
Cable TV: Statistical Abstract, 1990. Table 914. p. 550. 



pcrccms of households wiih diffcrcnl technologies over the course of 
this century, and Figure 1 provides the same information graphically. 
Noic lhai« in many ca.^s, the Icfi-hond uil representing slow initial 
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adoption is not clear in the data presented here due to the absence of 
readily available data in a form comparable to the later data. The overall 
shapes thai are apparent are, however, sufficient for our present rela- 
tively modest analytical purposes. 

Although the data generally follow the predicted pattern, the 
different technologies evince quite different patterns of take-off. For 
example, as Carey and Moss have shown, the telephone took more 
than 70 years to penetrate to half of American households, while the 
radio took only 10. VCRs appear to have had a swifter adoption rate 
than cable. Video games had reached more than one-fourrh of U,S. 
households within 10 years of being available, while personal comput- 
ers had reached only 15 percent in the same amount of time. Growth 
rates differ even more widely: the telephone grew at an average rate of 
80 percent over the first five years; black-and-white TV at a rate of 
320 percent.^ 

One reason for these different patterns rnay be their different 
technological features. For example, delivery of telephone services to 
the home required installation of a new wired infrastructure, while TV 
and radio did not. Conversely, TV and radio required a one-time 
purchase by the customer, while telephone service required both an 
initial one-time connection fee and a continuing monthly payment. Can 
the different rates of diffusion of the technologies be attributed to these 
differing features? Figure 2 shows some of the diffusion curves super- 
imposed as a partial attempt to answer this question. 

To refine our understanding of the information in the graphs. Table 
2 displays the average slopes of the curves over a decade. The larger the 
number, the steeper the slope — that is, the more rapid the diffusion of 
the technology during that decade. The table and graphs suggest that 
adoption of what we may very loosely call "post-infrastiucture" tech- 
nologies — those that draw on existing connections and wires to homes — 
occurs at a more rapid rate than for the tlirce technologies that require 
new wiring — electricity, telephone, and cable TV. While the slope in 
the three wired technologies never exceeds 3.7, it rises as high as 7.8 for 
black-and-white television and 6.4 for VCRs. Reasons for this differ- 
ence arc not difficult to find: Individuals cannot adopt wired technolo- 
gies until the network has "passed by** their homes, and Uie building of 
a network must by definition be incremental. The more gradual rate of 
diffusion is thus built into tlie technology itself.^ 
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Figure 2 Percent Comparisons of Adoption Rates for 
Different Technologies 




1920 1930 1940 1950 1960 1970 1980 1990 
Source: See sources for Figure 1. 
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Table 2 Slopes of Diffusion Curves (Avg. Annual Adoption Rate) 



Color Cablo 



Year 


Elect'y 


Phone 


Radio 


TV 


TV 


TV 


VCR 


1910-20 


1.6 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


1920-30 


3.2 


3.5 


0.2 


0.0 


0.0 


0.0 


0.0 


1930-40 


3.7 


-0.6 


4.4 


0.0 


0.0 


0.0 


0.0 


1940-50 


0.6 


2.5 


3.6 


0.9 


0.0 


0.0 


0.0 


1950-60 


0.6 


1.7 


1.2 


7.8 


0.0 


0.0 


0.0 


1960-70 


0.3 


1.0 


0.2 


0.9 


4.3 


0.8 


0.0 


1970-80 


0.0 


0.6 


0.4 


0.3 


4.7 


0.8 


0.1 


1980-90 


0.0 


0.0 


0.0 


0.1 


0.6 


3.3 


6.4 


Number of 


2 


2 


2 


1 


2 


1 


1 



decades of steep 
adoption (slope 2.5 
or more) 

Source: See sources for Figure 1. 

Having induced from ihc data on diffusion of successful telecom- 
munications technologies the hypothesis that networked technologies 
di ffer systematically from others, wc ask whether this hypothesis makes 
sense — that is, why it might be true. The physical nature of the 
network — the fact that each part must branch from an existing part — is 
one important factor. Deriving from this feature is a second: Adoption 
of a networked technology requires more than an isolated decision by 
a single individual. Instead it requires that the network pass close 
enough to be available, which is a result of decisions by many ether 
individual users as well as by the builder of the infrastructure. 

This feature in turn calls attention to a third characteristic of 
networked technologies that helps to account for their relatively slower 
rate of diffusion: They arc a "shared resource of a public community.""^ 
This characteristic in some sense accounts for the other two, because it 
is this call on the community's shared rcsources that makes it impos- 
sible for the technology lo be adopted solely at the volition of individu- 
als. One way in which networked technologies use community re- 
sources is purcly physical: They requirc installation of utility poles or 
underground conduits that occupy space in both public and private 
rights-of-way. The Post Roads Act of 1866 granted telegraph compa- 
nies permission to use righis-of-way in roads and across public lands 
and to use for free the trees on public lands for poles. Governmental 
grants of public lands for righis-of-way continued throughout the 19lh 
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and 20th centuries, aiding in the growth of infrastructural technologies 
ranging from railroad to telephone to cable. Less tangible but still 
comnnunity-based aspects of networked technologies are considered in 
more detail in Section 2, 

In short, the same features of a network that dictate its different 
pattern of diffusion also make it at least partly public in nature. A 
network cannot grow without the tolerance or support of the public. To 
the extent that the future of universal service is tied to one or more 
networked technologies, it is also public. 

Although the future of universal service may differ from its past in 
significant ways, this brief review of past telecommunications tech- 
nologies diffusion provides three useful insights into any form of 
universal service. First, universal service broadly defined has changed 
over time as new technologies have become available. An "average" 
household in 1990 has very different expectations about which tech- 
nologies will be readily available than did a similar household in 1940. 
Second, technologies clearly diffuse in different ways. Comparing the 
slopes of the diffusion curves suggests that there may be a fundamental 
difference in diffusion patterns of technologies requiring a new wired 
infrastructure and those that are introduced after the infrastructure is in 
place. More refined methods of comparing slopes of diffusion curves 
and consideration of individual rates of adoption once a network has 
passed by certainly merit additional research.^ 

Third, this review highlights the limitations of a model in which 
individual choice is the driving force. By distinguishing between 
technologies requiring new networked infrastructure and those that 
can be adopted largely on the basis of individual choice, the present 
analysis has suggested that social forces may be as important as 
individual ones in diffusion of certain technologies. Even the extension 
of the classical diffusion of innovation model into organizations— a 
refinement that reflects a new understanding of the importance of 
organizations, including governments, in adopting and disseminating 
new technologies— focuses on the organization as a single actor and 
does not fully capture the idea that somo technologies (especially those 
that require installation of a new infrastructure and those that arc 
interactive) arc inherently social in naturc. As we shall sec in the next 
section, a technology intended for universal service is by definition such 
a social or public technology. 
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SECTION 2 
UNIVERSAL SERVICE: 
A VISION, NOT A TECHNOLOGY 

The discussion in Section 1 considered all communications tech- 
nologies as potential "universal services," and even included electricity, 
a non-communications technology whose wired nature makes it a 
likely comparison for telephone service. Yet the tenn universal service 
has, virtually since it was coined, applied to the widespread availability 
of basic telephone service, not to that of radio or VCRs. Telephone 
service became the focus of interest in large part because it provided 
one feature unavailable through any other technology of the day: 
interactivity. This feature offered important benefits, both tangible — 
increased efficiency of workers and greater radius for business con- 
tacts^ — and intangible— less sense of fear and isolation among farmers 
and their families and increased sense of community for both rural and 
urban dwellers.' Because the full bcncnts of interactivity are not 
available unless most people participate, the idea of universal service 
also came to incorporate equity, which in turn required both uniform 
quality and reasonable cost for service. These features are cleariy 
mentioned in the preamble to the Communications Act of 1934, which 
calls for government regulation 

to make available, so far as possible, to all people of the United 
States a rapid, efficient, nation-wide, and worid-wide wire and 
radio communication service with adequate facilities at reason- 
able charge. 

The following discussion reviews the historical development of the 
idea of universal service, focusing on its essential characteristics: 
interactivity, widespread availability, and equity. These are the very 
features least well adapted to inclusion in the traditional diffusion of 
innovation model, however, and in each section I will elaborate on the 
contention that the di ffusion of innovation model limits our understand- 
ing of problems associated with future expansion of universal services. 
These criticisms ai'c summarized in the concluding part of this section, 
which suggests that collective decision mixing is a sine qua non of 
universal service. 
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Connectivity and Interactivity 

From its outset, universal service has been a vision of the way a 
technology s!ioald operate in society, not merely a description of the 
extent to which technology has diffused through it. The essential feature 
of universal service has been a degree of connectiveness that promotes 
interactivity. In a letter to a group of British investors just two years after 
he invented the telephone, Alexander Graham Bell wrote: 

At the present time we have a perfect network of gas pipes and 
watcrpipcs throughout ourlargc cities. We have mainpipeslaid 
under the streets communicating by side pipes with various 
dwellings, enabling the members to draw their supplies of gas 
and water from a common source. 

In a similar manner it is conceivable that cables of tele- 
phone wires would be laid under ground, or suspended over- 
head, communicating by branch wires with private dwellings, 
counting houses, shops, manufactories, etc., uniting them 
through the main cable with a central office where tlie wire 
could be connected as desired, establishing direct communica- 
tion between any two places in the city.^ 

Bcirs vision of widespread interconnection went beyond the anal- 
ogy of the pipes, moreover. The first switchboard, developed in New 
Haven in 1878, was purportedly an accident: The licensee ran all wires 
through his office for ease of servicing. When Bell received a letter 
describing it, he said he had always anticipated this development, which 
was central to his idea of the role of the telephone in society. Similariy, 
when the automatic exchange was invented in 1892, Bell wrote that it 
would **so reduce the expense that the poorest man cannot afford to be 
without his telephone.'*^ 

For Theodore Vail, who brought the term into widespread use, 
universal service was also a vision. In his famous paragraph in the 
AT&T annual report for 1910, Vail wrote: 

The Bell system was founded on broad lines of "One System,'* 
"One Policy,'' "Universal Service," on the idea that no aggre- 
gation of isolated independent systems not under common 
control, however well built or equipped, could give the country 
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the service that an interdependent, intercommunicating, uni- 
versal system could give. One system with a common policy, 
common purpose and common action; comprehensive, univer- 
sal, interdependent, intercommunicating like the highway sys- 
tem of the country, extending from every door to every other 
door, affording electrical communication of every kind, from 
every one and every place to every one at every other place. 

Vail not only had a vision but contrived to further it through a bar- 
gain with regulators. He believed that the primary goal of universal in- 
tercommunication and interconnectivity could only be achieved through 
a single system with uniform standards for the network and related 
equipment, and in return was willing to accept governmental oversight. 

As we consider the future of universal service, it is important to 
remember the extent to which both Bell and Vail and their visionary 
successors believed that the essence of universal service was connectiv- 
ity and the ability to interact with others. Both saw the telegraph's ability 
to reduce distance as a great achievement and wanted to duplicate it or 
even transcend it through the medium of the telephone. For a while in 
rural areas, the telephone network, of very low ^ality and limited 
interactivity, was used primarily to obtain information about the weather 
and crops; the advent of the radio actually caused a reduction in 
telephone use because of its superior quality for these purposes. When 
bctter-quality telephone service became available, however, it trans- 
fonned rural life, reducing its isolation and boredom in a way that the 
radio never could. 

Other commentators have shown that the diffusion of innovation 
model, with its focus on individual choice, is not entirely appropriate for 
study of interactive technologies. Markus argues that the sequential 
nature of the diffusion model, in which eariy adopters are imitated by 
others or successfully persuade others to follow, is not an accurate 
description forinteractive technologies.^^ Instead, she believes, interac- 
tive technologies are characterized by reciprocal interdependence, 
since even eariy adopters will abandon an interactive service that others 
avoid ecognizing that they will never capture its full effect. Moreover, 
benefits to eariy adopters are unusually low, reflecting the absence of 
many others with whom to interact, so adoption is extremely gradual at 
first but becomes very steep after some critical mass is rcached.^^ 
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Interactivity thus changes both the pattern by which a technology is 
adopted and the social institutions needed to bring it to full efficacy, 
because early adopters bear relatively higher costs and obtain lower 
benefits than they would in the case of non-interactive technologies. 

Passive receipt of information is a very different activity from 
active participation in seeking it out. providing it, and exchanging it. As 
we look to future redefinitions of universal service, the notion of 
interactivity must remain paramount. However, interactivity is of 
dubious value without widespread access, the next feature of universal 
service we must consider. 

Universality of Service 

Figure 1 illustrates the rate of penetration (or adoption) of several 
tclccommunicalions technologies. These graphs and others that derive 
from the assumptions underlying the diffusion of innovation model do 
not—indeed, cannot and were not intended to — help us determine when 
a technology has become **univcrsal." That determination is a policy 
choice. Do we have universal service with a telephone penetration rate 
of about 93 percent of households? Most people do accept this as 
universal, although it certainly palls in comparison with the universality 
of television, with a 99-percent penetration rate. Would we consider a 
service or technology universal if it were present in 85 percent of 
households? Eighty percent? 

A descriptive model cannot answer these questions, although it 
may be tempting to regard a technology as universal when the adoption 
rate begins to trail off following the rapid rise characteristic of the 
middl portion of an adoption curve. In other words, when the S-cur*^c 
starts to flatten out. an observer might argue that **almost everyone** 
has adopted the technology and that it is acceptably universal in scope. 
But even the rough figures provided above show that this flattening out 
occurs when different portions of the population have adopted a 
technology: less than 90 percent for telephone and about 98 percent for 
radio and electricity. 

Wired technologies give rise to a related concern. Should a service 
be considered universal if it is accessible to all. or only if it is iLsed by 
all? Although some 82 percent of homes arc passed by for cable TV, 
only about 48 percent actually use the service.*^ The former number 
suggests a nearly universal level, while the latter presumably docs not. 
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Here the reader may protest that this is not a question applying only 
to infrastmctural technologies. Compact discs (CDs), for example, are 
really universally available, since all anyone has to do is walk into a store 
and buy one. By this definition, any product on the market is "universal" 
because of its widespread availability, even when it is not universally 
used. This example shows that our intuitive definition of universality 
requires adoption and use, not just availability. For such interactive 
technologies as telephone, use is especially important because the 
benefits of the network depend in large part upon the number of active 
participants. Thus mere availability is not an indication of universality. 

Ironically, the term universal service as it ; pplies to plain old 
telephone service has usually been taken to mean accessibility. The 
widespread availability of the network is thought to be sufficient, since 
even people without telephones in their homes often have access in other 
ways. Indeed, the U.S. census includes a question asking whether 
members of a household can be reached through a telephone not on the 
premises (see Table 3). Pay telephones were regarded from the very 
earliest days as an important means for allowing access to the network 
by people without telephones in their homes. Pay telephones do not 
constitute a viable alternative to a telephone in the home, however, as 
they arc in some sense one-way communications tools; the caller 
must initiate the contact and cannot be reached with the same conve- 
nience as a person with a telephone in the home. Moreover, with 
deregulation, the presence of pay telephones in poor neighborhoods has 
declined and the quality of those remaining, especially in bars and 
laundromatc, has also decreased. 

The pernicious effects of not participating in a service that others 
regard as universal arc clear. The Montana Suprcme Court held that lack 
of a telephone is a significant **barrier to employment,"^^ a point also 
made in a cartoon showing a bedraggled person hearing from a potential 
employer, **We'll fax you when we're ready forycu to start work." 
Another illustration is found in the fact that lack of a telephone 
contributes directly to termination of winter heating: Udlity staff could 
not contact household members to warn them of the pending disconnec- 
tion and household members could not contact the utility or social 
service agencies to resolve the crisis.^' 

Thus universality, especially for interactive services, goes well 
beyond access to include real participation, Participation, in turn. 
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Table 3 Telephone Penetration In Selected States, 1990 Average 
State Telephone Penetration 





Unix 


A VBIIaDUIiy 


as. Overall 


93.3 


95.0 


New Mexico 


85.8 


89.5 


Mississippi 


87.6 


90.3 


West Virginia 


87.6 


91.7 


Arkansas 


88.7 


91.9 


Kentucky 


89.1 


93.3 


Washington, DC 


91.4 


93.2 


New York 


91.9 


92.8 


California 


94.6 


95.5 


Pennsylvania 


96.9 


97.6 


Hawaii 


95.3 


96.8 


Minnesota 


96.9 


98.1 


North Dakota 


97.0 


97.9 


Connecticut 


97.1 


97.7 



* Unit represents percent responding positively to the presence of a 
telephone in the house or apartment. Availability represents a positive 
response to either presence in the home or a telephone elsewhere on 
which people in the household can be called. 

Source: Alexander Belinfante. "Telephone Subscribership in the U.S.." Washington, DC: 
Federal Con'imunications Commission (Industry Analysis Division, Common Carrier 
Bureau). February 1991. Table 2. p. 14. 

requires having ihc service available in the home, not somewhere down 
the street, because the service must be usable while the baby is asleep 
or dinner is cooking, and for emergercies people must be reachable 
even in the middle of the night. In short, universal service is closely 
related to the idea of necessity. As early as 1933, experts investigating 
social trends at the request of President Hoover concluded thai the 
telephone was 



not . , . a luxur>' or a desirable convenience, but ... a necessity. 
The disadvantages of not having the telephone close at hand arc 
so great that it is installed even where the total number of calls 
may be relatively few. The telephone directory has assumed 
importance as a city directory and is useful in establishing 
contact. To be without a telephone or a telephone listing is to 
suffer a curious social isolation in a telephonic age.^^ 
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This staiemenl is perhaps even truer today than it was 60 years ago, 
but it is not the kind of analysis that could be obtained from data on 
penetration of technology or the rate at which innovation has been 
adopted. Thus the definition of universality is more social than techno- 
logical — a matter of values rather than of data. This limitation of the 
diffusion of innovation model is even more striking when we consider 
another central feature of universal service: equity. 

Equity 

In its application to universal service, equity is a broad term. 
Historically, the emphasis was on geographic equity. In AT&T's annual 
repon for 1909, Theodore Vail wrote that the telephone must be made 
available in **territory which is not, and may never become, profitable 
in itself, but must be carried at the expense of the whole, "^^ That is, usmg 
its (perhaps excessive) pronts from densely-populated areas or high- 
end services, a monopoly could subsidize other places or kinds of 
service that would otherwise be unprontable. The system of cross- 
subsidies that kept the cost of local telephone service low was ratified 
as part of the regulatory bargain AT&T worked out over the years with 
the relevant state and federal regulatory bodies. In 1930, the Supreme 
Court clariTied this issue, holding that some of the costs of providing 
local service should be allocated to long-distance rates,^ The ensuing 
structural readjustment in rate setting reduced basic telephone tariffs to 
the point at which they were affordable for most Americans, 

From these eariy times, the most obvious and striking problem of 
equity thus concerned rural areas. The costs of delivering service were 
much higher, both relatively and absolutely, because of the low popu- 
lation density, long distances, and roughness of terrain. Figure 3 shows 
that access to telephones in rural areas lagged well behind that in urban 
areas until around 1970, three-quarters of a century after the telephone 
was Tirst introduced. 

Even though eariy concern focused on geographic neutrality, in 
1934 the Communications Act publicly acknowledged two other im- 
portant forms of equity: uniformity of service quality ("adequate 
service") and **rcasonable cost,'' Both goals reflect Congress' usual 
distaste for the specific, leaving analysts room for some disagreement 
about whether they have been achieved. Arguing solely from the 
diffusion of innovation dau di^)laycd in Section 1, il would appear ttiat 
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Figure 3 Percent of HousehoWs wHh Telephone, Overall 



1920 1925 1930 1935 1940 1945 1950 1955 1960 1965 1970 

Source See Figure 1 for overall. Rural data 1 940 onward from National Telecommunica- 
tions and Information Administration. NTJA Telecom 2000: Charting the Course for a New 
Century. Washington, DC. U.S. Department of Commerce. October 1988. p. 643. Data 
from 1920 to 1940 is extrapolated. 

the cost of telephone, radio, television, and» increasingly, VCRs and 
cable , are all "reasonable" because such large portions o f the popul ation 
have adopted them. However, as a service takes on the status of a 
"necessity** — and we have just argued that the telephone is a neces- 
sity — price elasticity of demand decreases, meaning that people will 
pay even "unreasonable" prices to obtain it. The more disaggregated 
data of Tables 3 and 4 suggest that some people find the present price 
of telephone service unaffordable. 

Readers may take very different approaches to the infonmation in 
these tables. Perhaps the differences shown here arc acceptable, reflect- 
ing both cultural and regional preferences as well as tlie unfortunate but 
inevitable consequences of very low income. On the other hand, these 
data (and others not presented in the table) may be interpreted as 
showing that telephone service is not really universal, but only universal 
for middle- and upper-income Americans living in multi-person house- 
holds headed by someone over 30 years of age. 

In cither event, it is clear that the data concerning diffusion of the 
technological innovations discussed in Section 1 give unwarranted 
uniformity to a picture that is actually characterized by considerable 
diversity, witli age, sex, income, geography, and race all related to the 
actual level of access. The historical data appear to show that i f we wait 
long enough, relying upon the seemingly natural and inevitable forces 
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Table 4 Percent Families with Telephone by Race and Income, 
1990 Average 



Annual 



income 


Total 


White 


Black 


Hispanic 






7Q 1 

/a. 1 


DD. 1 


R1 Q 


5,000- 7,499 


82.6 


84.9 


74.9 


66.7 


7,500- 9,999 


86.9 


89.0 


77.3 


74.8 


10,000-12,499 


88.9 


90.2 


81.9 


74.7 


12,500-14,999 


91.7 


92.7 


85.9 


82.0 


15,000-19,999 


93.3 


94.2 


87.7 


85.1 


20.000-24,999 


95.6 


96.1 


91.9 


89.4 


25.000-29,999 


97.0 


97.7 


90.9 


94.2 


30.000-34,999 


97.0 


98.4 


93.3 


96.0 


35.000-39,999 


98.7 


98.8 


97.0 


94.1 


40,000-49,999 


99.1 


99.2 


98.5 


97.8 


50,000-59,999 


99.4 


99.5 


98.7 


97.5 


60,000-74,999 


99.5 


99.6 


98.3 


98.9 


75,000+ 


99.5 


99.5 


98.6 


97.7 


U.S. Total 


93.3 


94.6 


83.5 


82.7 



Source: Alexander Belintante, "Telephone Subscribership in the U.S.." Washington. DC: 
Federal Communications Commission (Industry Analysis Division, Common Carrier 
Bureau), February 1991 , Table 4, p. 30. 

of diffusion, "good" technologies will become nearly universal. In fact, 
that is not the case. To reap the full benefits of universal service will 
require more positive steps. 



Public Technologyy Public Choice 

The first section showed that networked technologies exhibit fea- 
tures that are inconsistent with the assumptions of the ditfusion of 
innovation model. In this section, I have expanded the critique of the 
model, showing that the idea of universal service as implemented in the 
United States entails three features — interactivity, widespread avail- 
ability, and equity — that also do not conform to its underlying assump- 
tions. The essence of that model is its reliance upon individual decisions 
to adopt ornot adopt. Even taking into account the importance of social 
institutions in determining who will be early adopters and how they will 
interact with others in their communities to create a climate favorable 
to later adoption, the model still focuses on individual choice. But the 
decisions that have enabled us to achieve universal service even to the 
present c:. lent were not solely individual decisions: Tlic Supreme Court 
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mandated cross-subsidization, the Rural Electrification Administration 
provided low-interest loans for rural telephony, the states have created 
universal service funds to offset the high cost of connections and 
provide relay services for the deaf and other disabled users. In short, 
universal service is inherently public in nature: its interactivity creates 
social benefits that do not accrue to any particular individual user, these 
benefits are reduced if people do not participate, and the cost to poor or 
geographically isolated people would prevent their participation with- 
out some form of assistance; therefore, public assistance is merited. Its 
public nature means that governmental as well as individual decision 
making is required if universal service is to succeed. 

In fact, government has long been an active participant in ensuring 
that technology is widely available for adoption. Figure 4, which 
illustrates the diffusion of electricity in rural areas, highlights this 
point by showing that the take-off occurred only after the Rural Electri- 
fi cation Admi nistratic-n (RE A) began to o ffer low-cost loans for extend- 
ing the grid. 

Perhaps this example seems too obvious, involving a technology 
that, like the telephone, is networked and according to the argument of 
Section 1 does not fit the model. Consider instead a technology that 
should cleariy fit the model of individual choice; namely, television. 

Figure 4 Percent of Farm Households with Electricity 
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Source U S Census. Historical Statistics of the United States. Part 2 Washington, DC: 
GPO. 1976. Table 108-119. p. 827. 
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Figure 5 shows that UHF television was actually declining in accep- 
tance (reflecting broadcasters' reluctance to provide UHF signals) until 
1963, when Congress amended the Communications Act to require all 
television sets to be capable of receiving UHF signals by 1965. The 
pattern for'the number of UHF stations on the air is similar, of course, 
rising very rapidly from about 100 in 1965 to nearly 350 in 1974.^^ 

However, the role of government in fostering technology is largely 
unacknowledged by the diffusion of innovation model. Our discussion 
so far suggests three appropriate and necessary roles for government in 
ensuri ng access to technologies that are part of universal service: seuing 
standards, fostering equity, and ensuring rapid development of net- 
worked technologies. 

Standard-setting has been a well-recognized role of government in 
fostering technology for at least half a century. The prescient Theodore 
Vail anticipated the need for standards, recognizing that the goal of 
universal service could only be reached if the system was standardized 
to allow interconnection and what we would now call "interoperability." 
Vail's vision of "One System, One Policy,'' could, in turn, only be 

Figure 5 UHF Television Sets as Percent of All Monochrome 
Sets Sold 
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Source Richard V. Ducey and Mark R. Fratrik. "Broadcasting Response to New 
Technologies " Journal of Moda Economics, Fall 1989. p. 79 
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achieved through monopoly control. One benefit of the centralized tclc- 
pho le system before divestiture was a continual upgrading of service in 
a relatively uniform manner The historical portion of Figure 6 shows 
how smoothly new switching technologies were introduced and their 
predecessors phased out under the single Bell system. But in order to be 
allowed to have his monopoly, Vail and his successors had to accept 
governmental oversight, including control over rates and some policies. 

It is still true today that universal service cannot be achie\ ed in a 
system characterized by incompatible technologies. Without govern- 
mental oversight, businesses actually have some incentive not to make 
their services compatible, keeping captive those who have chosen their 
technology and trying to comer a majority of the market. AT&T and 
IBM successfully used this strategy in the past. Standards are especially 
important for achieving universal service in a highly competitive 

Figure 6 Stages of Switching Technologies 
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deregulated market. Yet the rapidly changing nature of the technologies 
combined with the actors* strong motivations to ensure that their own 
products are adopted as the standard makes agreement on voluntary 
industry guidelines very difficult to achieve. Although standards may 
retard certain kinds of innovation, the costs of failing to set standards 
may actually be higher. In fact, the Federal Communications 
Commission's (FCQ call for information on which to base a standard 
for high-definition television (HDTV) arguably caused more rapid 
movement towards digitalization than would have occurred without 
government intervention,^ 

A second role for government concerns the equity aspects of 
universal service. Cross-subsidies, tolerated and even encouraged by 
regulatory agencies to ensure reasonable costs and therefore universal- 
ity of service, arc not likely in a multi-provider, competitive market. 
Instead the trend is toward unbundling of services and driving the price 
of each service toward its cost; this trend goes explicitly co inter to a 
desire for universal scrvicc.^Thc more fragmented services arc, the less 
likely each consumer will select the same bundle. Poorer consumers 
will be especially likely to select different bundles of services; i fthey arc 
less able to interact with mainstream users, they will become even more 
isolated from the community. For example, in most states touch-tone 
telephones arc still "optional*' or subject to an additional charge. Those 
who cannot afford this service arc unable to make use of the many 
services that now rcquirc digital dialing, including ticket purchase, on- 
line banking, and other cost-saving activities. Ironically, it is actually 
more expensive in most areas to serve tliose with the "basic" rotary-dial 
telephone. A collective decision to requirc touch-tone as basic universal 
service would lower the costs of the network as well as increasing social 
benefits. But such a decision cannot be taken without governmental 
intervention, since it is not in the individual interests of the iclcvant 
actors (phone company, individuals using rotary phones) to rcquirc a 
switch to touch-tone. 

A final role for government arises from the inherently public nature 
of networked technologies. Large-scale communication and transporta- 
tion networks capable of universal service, although owned privately, 
rcquirc the approval and beneficence of the public. Congress granted 
railroads and the telegraph rights-of-way; without this largesse, neither 
network would have grown. Today, network operators must disrupt 
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traffic and commerce while they dig up streets and lawns to upgrade 
their infrastructure; in short, they use public facilities and space. Thus 
they have a public character, which is only enhanced by the public stake 
in widespread access and affordable rates. Network operators must 
provide something in return for receiving benefits from the public; only 
government can ensure that the fragmented public receives its due from 
centralized providers. 

In short, the way in which a networked interactive technology 
becomes woven into the very fabric of its society makes a universal 
service inherently public, and public goods are not provided in optimum 
quantities without a least some governmental action. This conclusion 
contrasts with the implicit assumption of the diffusion of innovation 
model that the sum of individual choices concerning adoption of 
technology properly determines which technologies succeed and which 
fail. The focus on individual choice is especially inappropriate in 
considering technologies for universal service, because its essential 
characteristics, including equity, widespread accessibility, and uni form 
quality of service, are unlikely to be obtained through uncoordinated 
individual decisions but instead require deliberate collective choice. 

The diffusion of innovation model has other limitations for those 
hoping to assess universal service in the future. It is a descriptive model 
which cannot — and, again, was never intended to — clarify the norma- 
tive choices implicit in the decision to make some service universal. It 
cannot predict nor clarify our understanding of the degree to which 
equity, whether geographic or economic, is achieved. It cannot tell us 
whether a cost is "reasonable" nor even whether a technology is 
available on a scale we are willing to consider "universal." Diffusion of 
innovation will also remain weak as a predictive model until explana- 
tions for the different slopes, the critical mass for interactive technolo- 
gies, and the rate of di ffusion for newly wired networks arc subjected to 
further study. The theory must also be modified to take into account the 
fact that the cost of a wired service depends on a variety of factors not 
controllable by the manufacturer, including distance, ability to obtain 
rights-of-way, and the cost of rctrofitling the receiving building. 

Thus wc see that in assessing telecommunications needs there is 
a striking contrast between analysis based on a market or individual 
choice approach and analysis that recognizes the inherently public 
nature of universal scr\Mcc. The next section suggests that the growing 
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availability of advanced technologies that could provide much iiiore 
sophisticated universal service heightens this contrast rather than 
alleviating it. 

SECTION 3 
UNIVERSAL SERVICE BASED ON 
ADVANCED TECHNOLOGIES 

Although the decision about universality (or the lack thercoO is a 
policy or vision, the availability or near-availability of a range of new 
communications technologies has served to pique people's interests in 
redefining that vision. Many authors have provided us with excellent 
overviews of the trends in new communications technology.^ 

Trends Most Important for Universal Service 

Computerization. As more and more communications technologies 
rely upon computers, they become both more powerful and easier to use, 
two features that enhance their potential universal adoption and use. 
Among the trends affecting computers arc; 

Increased processing speed (often associated with decreased size). 
This trend itself results from two different kinds of technological 
advances: 1) advances in technology which allow increased speed 
within the computer itself, including new materials, new chip 
design, the possibility of replacing electrical with optical compo- 
nents, and new input/output designs; and 2) u range of develop- 
ments that allows faster transmission among computers. This is 
especially important, since within-computer speed has long been 
much higher than among-computer speed. New network architec- 
tures and means of communicating among computers arc gaining in 
importance because the computers will be **parallel processors" that 
are composed of more than one central processing unit (CPU). 

Increased capacity. Increased speed of processing allows more 
infonmation to be processed. Users of personal computers arc 
familiar with the rapid expansion in both long-term and short-term 
storage: Hard drives arc available in near-gigabyte sizes while 
random access memory (RAM)" has increased by nearly three 
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orders of magnitude in approximately half a decade. Optical storage 
is extremely efficient; A SK-inch disk holds 500 kilobytes of 
information in magnetic form, but 600 megabytes in optical form. 
In June 1991, the Microelectronics and Computer Technology 
Corporation, a computer industry consortium based in Austin, 
Texas, announced development of aholographiccomputermemory 
that transcends the need to store and retrieve data one bit at a time, 
vastly increasing both capacity and speed.^ 

• Increased software sophistication. Software and hardware have a 
dynamic interactive relationship, each pushing the other to higher 
speeds and performance. One impx)rtant area of software develop- 
ment is data compression, which allows large quantities of data to 
be sent more efficiently. This development is of special importance 
for a wide range of communication needs, enhancing transmission 
of video data, facsimile, and so on and allowing spectrum to be put 
to previously unthought-of uses. Advances in expert systems and 
data base software will affect the ease with which people can 
retrieve information and the efficacy of its storage. Advances in 
switching software and the increased use of virtual switches add 
both speed and flexibility to the network. Advances in encryption 
and decoding have already made jxissiblc an increased density of 
cellular telephone service; further advances will be central to 
concerns of privacy in the operation of any nationwide network. 
Finally, advances in v* 'je recognition, natural language under- 
standing, and related ''interface" software will increase the acces- 
sibility of complex technologies to lay users. 

end Connectivity (Systems Integration), Because all tele- 
communications media increasingly use computers, information in all 
forms — audio, video, data — is increasingly digitalized. This common 
clement allows the now divergent systems for carrying these different 
signals to become more unified. This change in the nature of transmis- 
sion is complemented by the change in switching; formerly manual, 
switches became electromechanical and are now digital. Networks 
based on digital switching use software to achieve a high degree of self- 
management such as call routing, toll calculations and trouble shooting. 
The network itself generates signaling infonnaiion as a part of its 
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management operations. It is this level of network sophistication that 
allows for caller identification and other enhanced services. These 
advances in transmission and switching gave rise to a model for system 
unification called the integrated services digital network (ISDN) in 
which the ^^intelligent network" converts and reconverts signals 'is 
appropriate. Similarly, the recent decision by the FCC to support open 
network architecture (ONA) is intended to allow diversification by 
allowing a wide range of information appliances to connect to the 
network. Broadband ISDN (B-ISDN) is a related concept but offers the 
ability to transmit more information-intensive services such as video in 
both directions. 

Convergence of Technologies and Increase in "Multi-media' Ser- 
vices. The digitalization of audio and video signals not only allows the 
various kinds of signals to be transmitted on a single network but con- 
tributes to the blurring of distinctions among the different media. I re- 
ceive a newspaper that is transmitted to the printing press by satellite and 
a television program that has never been outside a wire. Cellular tele- 
phones use spectrum rather than wire to deliver voice communications. 
Fax machines use wires to deliver print. High-definition television will 
almost surely be delivered as digital signals, either through wires or over 
the air. And now traveling executives can receive faxes, voice mail, and 
electronic mail in one single telephone call, ironically deploying a very 
old communications technology to reintegrate the new ones.^'' 

This convergence of technologies has led to the growth of **mulli- 
media" services. Stereo television sets allow users to receive an audio 
band unrelated to the program they are watching, as if the radio were 
turned on as well.^ High-end personal computers can take input from 
video cameras, videotape players, and laserdisk players (as well as from 
scanners and other pedestrian sources of images) and allow users to edit, 
store, and disseminate the resulting **movies.'* Possible audio inputs are 
similariy diverse. The computer can also be hooked up to CD players, 
VCRs, and other standard display devices, switching on one or more at 
the command of the user or of a computer program. Although digitali- 
zation is the sine qua non of muld-media, data and image compression 
are equally important, especially in making multi-media available to 
home users. Project Athena at the Massachusetts Institute of Technol- 
ogy offers a language teaching program that allows the student to **walk 
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through'* a foreign city on screen, slopping to converse with people he 
encounters. The conversations are also displayed in text to assist 
understanding; if the authors had chosen, they could also have made a 
translation available at the same time. Instead, students may select 
words that puzzle them and obtain dictionary definitions, all without 
losing sight of the place in the city where they have **stopped" to talk. 

Decreased Size and Cost. The decreasing size of electronic compo- 
nents and their decreasing cost are generally expected to continue for 
some time, especially as new optical technologies are commercialized. 
Portability, spurred by miniaturization, is enhanced by advances in 
cellular technologies that limit the need for wines to deliver audio and 
data signals. Decreasing cost has two conflicting results: on the one 
hand, it makes the new technologies increasingly accessible and, on the 
other hand, it also makes more possible the proliferation of private 
networks and other fonms of exclusive systems as the costs of paying for 
an entire system become feasible for single large users. 

These trends pave the way for much more complex forms of 
universal service. Interactivity, once the exclusive province of the 
switched telephone network, could be available for and through many 
other media as well. It is particularly notewortliy that we now have a 
switched spectrum -based network for celUilar telephones, and that a 
full-fledged switched network covering long as well as short distances 
by radio wave is likely in the foreseeable future.^^ The almost limitless 
capacity of fiber optic cable has spurred visions of interactive full 
motion video through fiber to the home. 

However, one important characteristic of the interactivity fostered 
by the new services is that there is usually much more infonnation 
flowing one way than the other. For example, few people will expect to 
send out modified video pictures; instead, they will expect to be able to 
select certain video-based services they want to receive. Most of the 
infonnation coming from homes will remain voice or will comprise text 
messages (for bulletin boards or electronic mail, for example). Thus 
even services that require considerable bandwidth on tlie incoming side 
may not require so much on the outgoing side. Combined with compres- 
sion technologies that allow for an acceptable level of service at bit rates 
that are achievable now, it may be possible to provide interactive 
services without fiber all the way to the home.^ 
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Reasonable cost, another central feature of any universal service, is 
the direct outcome of the increasing computerization and digitalization 
of telecommunications. Indeed, it is the prospect of providing hitherto 
inaccessible technologies at anything like an affordable cost that has 
elicited new interest in universal service at all. Fiber to the curb, signal- 
splitting technologies, and the increased bandwidth capacity of copper 
over very short distances constitute a relatively low-cost means of 
delivering relatively high-quality interactive services. The cost of fiber 
itself is dropping rapidly. 

Widespread availability and use, the final characteristics of a 
universal service, are also fostered by these technological develop- 
ments. More powerful computers allow for increased ease of use and 
flexibility, encouraging even the technologically unsophisticated to 
adopt the new services rapidly. End-to-end connectivity enables a 
uniform quality of service to be available, while the convergence of the 
technologies allows even the most difficult of geographical barriers to 
be transcended. 

In short, a virtually infinite set of possible services could be made 
"universal" once an integrated and perhaps broadband network is 
available. However, it is possible to identify a few paradigms that 
exploit the most important of these trends. The following discussion 
focuses on four, which I have called the personal telephone, essential 
information, the unintelligent network, and targeted services. 

The Personal Telephone 

One form of universal service might be a telephone number at- 
tached to an individual rather than to a place. The important elements of 
this form of universal service arc its complete universality (everyone 
would have a telephone and a number), its portability, and its likely 
reliance on spectrum as the primary transmission medium, with the 
wired network serving as backup or to provide bandwidth-intensive 
services. One version of this universal service might look as follows: 

Upon reaching a certain age, perhaps 12, each person Ui as- 
signed a telephone number and given a pocket receiver, similar 
to a cellular telephone, that also contains a screen sufficient to 
display 100 characters. The telephone can also he connected to 
a computer or other customer premises equipment (CPE). In 
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fact, its most common configuration would be plugged in, 
because this would allow the phone owner to receive data and, 
depending upon the CPE, video signals as well. However, it 
could also be carried around in automobiles, to the beach, etc. 

A person wishing not to receive calls could turn off the 
phone. Next time he turned the phone on, the display would 
show that messages were waiting. He could receive them via 
voice mail. Users could also forward calls to a different 
telephone number. This would be standard practice for some 
employees duringworking hours, since aides could screen calls 
just as they do now. (Thus some telephones would remain 
attached to a location, rather than to a person. These phones 
would not be part of universal service, but subject to a sur- 
charge.) The display could also receive brief non-audio mes- 
sages, such as a confirmation number, and send similar mes- 
sages, allowing users, for example, to conduct banking activi- 
ties from anywhere. 

The telephone, related telephone service, voice mail, and call 
forwarding would be a single service package. Although the telephone 
would be a sophisticated appliance, theft would be discouraged by the 
fact that each phone would be limited to its particular number, associ- 
ated with an individual. Although Uie phone would be most effective 
plugged into more sophisticated CPE, by iLself it would serve the 
essential purpose of linking every individual to the network.^** People as 
marginal as the homeless could still be contacted or call to obtain work 
and everyone could easily be contacted in case of a personal or civil 
emergency. Voice mail or another form of delayed messaging is central 
to the nature of this service, because people who are more marginal — 
less closely associated to a range of institutions — are more difficult to 
contact generally and more likely not to have access to other forms of 
message storage. The social benefits of such easy contact more than 
bal?.nce the small additional costs of including delayed messaging in the 
smart network. 

Essential Information 

The form of universal service I have called "essential information** 
focuses on a function, rallicr than a particular technology. However, it 
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is logically related to the possibility that broadband (or broader-band 
than at present) services will be available in people's homes. Thus it 
expands on the idea of the wired network, the convergence of technolo- 
gies, and the notion of ISDN. Its premise is that adequate functioning in 
an "information society** will require access to at least some kinds of 
information, and that these should be readily available to all at low or no 
cost. As I have argued elsewhere,^ this is not a novel form of universal 
service. State laws requiring a free public education, public libraries, 
labeling requirem.ents ensuring that consumers can obtain information 
necessary to a leasoned purchase, and both worker and community 
right-to-know arc all precedents that have ensured people access to free 
information. It is worth noting that these precedents uniformly entail 
providing information that benefits society as a whole that individuals 
either have little incentive to obtain or simply cannot obtain unassisted. 
One form of this kind of universal service could be as follows: 



Homes, schools , and libraries would obtain an InfoTe^, either 
for a modest fee. or as a built-in appliance. Containing a 
television screen, an alphanumeric keypad, speakers, and a 
TV-like remote control, this appliance serves as a gateway into 
a wide range of information services, some of which are 
automatically charged to the location and some of which are 
included as basic service. The appliance allows interactive use 
of audio, video, and data signals and provides for simultaneous 
receipt of audio and one of the other kinds of signal. This 
permits, for example, on-line tutoring or assistance in com- 
pleting government forms. The InfoTelcan be programmed to 
select certain information and provide it automatically upon 
a simple voice command. InfoTel can provide voicing of infor- 
mation usually offered as on-screen print for use by the visually 
handicapped and those who cannot read, and can provide voice 
messages in written form for the hard-of-hearing or for pur- 
poses of maintaining records. 

Publicly-sponsored information services include posting 
offiomework along with assistance to parents helping children 
with homework, calendars of public events, access to public 
meetings and hearings, basic local and national news, contacts 
in government agencies, access to certain government services 
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(on-line property tax appeals are already under consideration 
in some jurisdictions), access to on-line encyclopedias and 
other reference works, disease prevention and public health 
information, and adult literacy tutoring. Privately-sponsored 
free services might include regional "yellow pages," price lists 
for products in local stores, and on-line banking. Service 
providers would be responsiblefor updating information, which 
they could do through a special access code allowing them 
entry into only their portion of the information base. Service 
providers could also give customers special access codes to 
obtain information about price specials or for other services. 
Other information services that would carry a price tag might 
include stock quotations, news services, specialized informa- 
tion for research, on-line professional Journals, on-line 
newsmagazines, movies, and a host of other possibilities. 

Although the InfoTel would be very easy to use, obtaining 
information efficiently from public and private data bases is a 
skill that needs perfecting. Schools would have numerous of 
these connections to the outside world, and starting from a very 
young age, students would use them to complete assigned tasks. 
Learning how to obtain tutoring and homework assistance 
would be one of the very earliest skills; gradually students 
would refine skills in finding, selecting, and even assessing 
information. Just as today children are often the agents bring- 
ing parents into the computer age, the children' s matter-of-fact 
use of the new appliance would reassure and teach their elders 
the value of the new tool. 

Again, the jUvSlificalion for providing so much information at low or 
no cOvSl ivS the social bcncnis accrued. For example, we presently spend 
$670 billion on health care. If the preventive information and ability to 
communicate easily with a health care provider saved as little as one 
percent of this, it could go a long way toward funding \bo provision of 
tlie information itself." This is particularly true considering that once a 
broadband network is installed and the information accumulated in 
usable form, the costofdclivering any particular increment iscxlrcmely 
small. If the information is already paid for, as would be true for 
information collected by government agencies in the course of fulfilling 
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theirnormal duties, there is little reason to charge taxpayers again. Any 
time that universal service offers a cheaper way to deliver already- 
mandated services, it is also merited. 



The Unintelligent Network 

One importa it ^'technological" question is how much intelligence 
will be in the network compared to the amount of intelligence in the 
CPE. Wliile the universal service described above relied heavily on 
an intelligent network, the following scenario emphasizes open net- 
work architecture, which, Solomon argues, will have the effect of 
pushing intelligence out of the network and into the CPE.^ A sim.ilar 
effect is likely from the advent of B-ISDN and from the unbundling 
even of services available now, such as call forwarding and call 
waiting. The present trend is certainly toward opening the local 
telephone loop to competitors,^^ thereby forcing the local telephone 
companies to unbundle many services described as universal in the 
preceding scenario. This kind of universal service might look like this 
to two different users: 



Lee Smith owns a small credit management and collection 
agency. H e employs / 5 people who oversee accounts, approve 
credit, and work with creditors on repayment schedules. Be- 
cause he serves as the credit department for tens of small 
businesses, he must keep in constant contact with each of them 
as well as with the thousands of creditors. With the advent of 
the new era in telecommunications, he hopes to reduce his 
telephone, fax, and other communications costs. Smith places 
calls to three service providers whose ads he has seen recently. 
Each spends a couple of hours with him, touting the advan- 
tages of his own package. No package is identical to any of 
the others, and the rate structures are sometimes based on 
time of day and sometimes on intensity of use. Smith cannot 
evaluate all this information nor relate it to his needs, so he has 
his accountant put together a spreadsheet of present telecom- 
munications costs and takes it to an information service 
repackagcr who attempts to find him the best deal. He advises 
Smith to purchase a mid-range InfoMediator, which will allow 
his existing networked microcomputers to send faxes and voice 
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mail automatically to delinquent accounts. Smith is pleased to 
find that his communication costs have decreased noticeably, 
but his interest payments on the capital investment in the 
InfoMediator represent a new cost; his one-time payment to 
the repackager was also substantial. Moreover, it takes his 
computer person more than three months to fine tune the 
interface between the network protocol and the InfoMediator 
protocol, during which he has received numerous complaints 
about dunning at wrong numbers and having incorrect ac- 
counts. A year later. Smith acquires a new account and is un- 
happy to discover that his InfoMediator cannot be upgraded 
to cope with the new demands. 

Down the street, at a branch of a major stock brokerage, a 
team from the home office has come in and taken up residence 
for two weeks. Evaluating the level of business and its distribu- 
tion among several time zones (including Japan's), the team 
has determined which of the different versions of the company's 
own AssetAdvisor hardware is most cost-effective. After in- 
stalling the software, the team conducts trainingfor all employ- 
ees, tailored to the specific tasks that they will be completing 
while encouraging lower-level employees to learn functions of 
higher-level employees to provide for future advancement. 
Communications costs, a significant component of the budget, 
drop steadily over the next three years. 

When AT&T was broken up, consumers found ihem selves at a great 
disadvantage in selecting longdistance carriers. They were subjected to 
misleading advertising^ and, more often, to rate schedules that were 
very difficult to interpret and almost impossible to compare. The 
conversion fee for switching providers, although low, is a barrier for 
many people, causing them to stick to their initial choice even if it is not 
cost-efficient.^'' In short, the costs of acquiring, understanding, and 
acting upon information about competing telecommunications services 
are very high and the certainty is very low. Unbundling and placing of 
intelligence in the CPE allows in theory for careful tailoring of a service 
package to a users' needs; in practice, it hurts small consumers and 
probably results in considerable social inefficiency in use of resources. 
This problem is exacerbated if there arc no disclosure requirements, 
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allowing potential service providers to make claims that cannot be 
evaluated except by the most expert consumers. 

Targeted Services 

One of the most important results of the technological changes 
reviewed above is the increased ability to target services to particular 
audiences and, at the same time, for individuals to tailor the services 
they receive to fit their special interests. Important technological fea- 
tures implicit in such services are software that can "leana" the user's 
preferences and the ability to provide most services asynchronously. 

Roger, tired from the day's activities, comes home and tells his 
AnswerAll to deliver his messages, show him the most impor- 
tant headlines, and tune into some amusing sports event. Later 
he asks for more detailed news. The AnswerAll reminds Roger 
of tomorrow's activities and gives a quick summary of how his 
stocks have performed. 

The following morning, Roger and Mary meet for coffee. 
"Hi,'' says Mary. "Wasn't that shocking about the mayor?" 
"What about themayor?" replies the bewildered Roger. "Didn't 
you watch the news last night?" asks Mary. "The mayor walked 
out of his office and shot a man on main street in broad 
daylight." "Oh," says Roger. "My machine knows that I hate 
stuff about violence, so it probably Just suppressed that head- 
line. I wonder how I can program it to override the 'no violence' 
rule for really important events." 

Along with other boons of technology come some difficulties. 
Smart software is probably not smart enough to capture all the possible 
refinements in a person's interests, causing him to lose some informa- 
tion of interest. Much more important is the possibility that such 
targeted services will actually divide tlic community rather than inte- 
grating it as a universal service should; Roger thought he was receiving 
"the evening news" and so did Mary, but they didn*t sec the same show 
and one clement of commonality was lost. The increased ability to 
deliver such targeted services also tempts providers to obtain more and 
more information about individuals with likely unpleasant conse- 
quences for their privacy. 
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Tlius we come full circle, finding thai technology stimulates us to 
visions that are likely to be realized only through tough policy choices. 
Assuming that the market can achieve these visions unaided is wrong, 
just as using the diffusion of innovation model to predict how new 
technologies will fare is a trap. Circumstances are now so different that 
extrapolating from the past cannot provide insights into the future. The 
predictive portion of Figure 6, for example, assumes that substitutions 
in switching technologies will occur in the same smooth way they did 
when almost the entire system was controlled by a single company; as 
the number o f entrants into the market increases, the likelihood of a such 
a smooth substitution decreases. 

It is a cliche that we can master or be mastered by technology, but 
it is nonetheless true. The new communications technologies clearly 
have the potential to provide forms of expanded universal service that 
will meet many of our national goals, including increased competitive- 
ness with Japan (which has itself adopted an expansive vision of 
universal service) and economic recovery. These same technologies 
have the potential to reinforce existing social problems. Which effect 
they have is not a function of the technologies themselves, but of our 
own decisions to deploy them. 

CONCLUSION 

Universal service is, as its name suggests, not a technology to be 
adopted at the whim of individuals, but a social vision to be achieved 
through collective action. The term implies many values. Among these 
(overlapping) dimensions ofuniversal service arc equity, interoperability, 
interactivity, rcasonable cost, widespread availability, and high and 
uniform quality. From the time ofTheodorc Vail, the idea of universal 
service reprcsented the insipht that social benefits would be maximized 
by a single, affordable, omnipresent telephone network. The primary 
provider, prodded in part by its public overseers, gradually decreased 
rates and increased the quality of service. 

Although technology alone cannot ensure that the values embodied 
in the idea of univei-sal service arc achieved, new developments in 
telecommunications technology do hold the promise of an expanded 
vision ofuniversal service. In-home job searching, desktop publishing, 
low-cost monitoring of home-bound chronically ill people, and 
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telecommuting are but a few of the exciting possibilities that could be 
implemented as early as the beginning of the 2 1 st century. Yet the social 
context which originally fostered the universality of telephone service 
has vanished, pcrfiaps never to return. It might require the public or the 
Justice Department to allow a bargain to be struck under which a latter- 
day Vail would promise fiber to the home and a personal portable 
telephone by 2010 in return for a monopoly. Even under the strictest 
standards of modem benefit/cost accounting, however, it is clear that net 
social gains will be highest if a relatively high level of interactive 
telecommunication is available to every member of society. 

The appropriate solution must be to develop, publicly, both goals 
and the parameters within which to achieve those goals. Yet today's 
debate seems to be couched largely in terms of the past: whether 
regulatory barriers should be lowered, whether certain actions require 
anti-trusi oversight, and how individuals adopted innovative technolo- 
gies. The largely descriptive nature of the diffusion of innovaUon model 
reinforces this backward-looking tendency while i?.s focus on individual 
behavior reinforces the present tendency to rely exclusively upon the 
market to achieve social purposes. Indeed, the diffusion of innovation 
model is a model for and about our market-oriented times. Reliance on 
this model tempts us to consider future forms of universal service by 
asking only what technologies or services individuals will readily adopt. 
This very question has implicitly or explicitly been asked, and the 
answer has uniformly been entertainment. Recognizing that universal 
service is a social vision to be achieved collectively turns us away from 
this wrongly-phrased question toward a better one; namely. What 
services do we want to have universally available? 

Nevertheless, there is much to be learned from a judicious exami- 
nation of the historical data. For example, government policy has often 
served in the past to stimulate a take-off in adoption of innovations. 
Low-interest loans for capital investment ir wired infrastructure, man- 
dates that a particular level of service be available, and support for 
research and development are proven methods of public intervention to 
achieve higher penetration of certain technologies. Although I have 
identified a relatively gradual rate of diffusion for wired infrastructure 
while others who focused on interactive technologies believe that the 
curve for these will be very steep, it is signi Hcant that the inference from 
both of these obsei-vations is the same: To achieve rapid and thorough 
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diffusion of desirable technologies fitting these descriptions, some 
public/governmental action will be required. 

Another insight about universal service to be gained by reference to 
the past concerns the relationship between the wired network and 
innovative technologies. The wired telephone network did not deliver 
separable services; it was the essence of the service itself. Electricity, 
conversely, became an infrastructure the availability of which allowed 
individuals to make use of new technologies as they appeared: electric 
irons, refrigerators, radio, and the thousands of gadgets we take for 
granted today. The new telecommunication network will be in many 
ways a combination of the two, both enabling and delivering a range of 
services. Moreover, the new network has the capability of subsuming 
very different amounts of service in the form of "intelligence." Thus 
choices about the nature of the network will have a more profound and 
immediate effect on the level of services that will be regarded as 
universal than was the case heretofore. The very size of this effect again 
suggests that the choice is more appropriately public than private. 

Finally, an examination of the past — not of data on diffusion, but of 
ideas and values — shows that there is an important relationship between 
universality and essentiality. We no longer expect people to "make it" 
without elementary education, adequate nutrition, electricity, or the 
telephone. The new telecommunications services, which will provide 
access to livelihood, education, and the community as well as easier 
business transactions, are rapidly becoming equally essential. How- 
ever, the reasonable cost and standard quality components of any 
universal service have seldom flowed from pure application of market 
forces. Instead, they have required purposeful pursuit of a social vision. 

Expanded universal service is not merely a vision, however. It is an 
economic necessity: a means for maintaining a position as a global 
power, stimulating small business, and pulling economically and geo- 
graphically marginal citizens back into the mainstream. Public policy is 
always an appropriate tool when everyone gains; in the case of expanded 
universal service, the effect of a forceful policy will be to expand the size 
of the entire pie, giving a bigger piece to everyone. 

Although some of the newest technologies may not be fully com- 
mercialized, the window of opportunity for ensuring that they are part 
of an expanded universal service is very narrow and it is closing rapidly. 
Increasing privatization, documented by Eli Noam in another paper in 



110 



Technologies of Universal Service 89 



this volume, slow promulgation of standards, and rapid deregulation 
decrease the likelihood that we will be able to expand universal service. 
Taken together, these trends represent a real and immediate threat to 
a fonii of universal service that is crucial both to our democracy and 
to our economy. 

Now is the moment to choose. The choice must be made collec- 
tively, however, and it should be made with the long rather than the short 
term in mind. We must expand universal service, however gradually, to 
ensure that everyone is a full participant in the benefits of new telecom- 
munications technologies. The goals of the 1934 Communications 
Act — interactivity, widespread availability, and equity — are still valid 
todav» but they arc threatened by the retreat from collective decision 
making. It is only when microprocessors and RAM, decoders and smart 
telephones, fibers and lasers, have become technologies of universal 
service that they may tmly be said to be "technologies of freedom,'' 

Edward LenerU Ph.D. student in the College of Communications, 
provided valuable assistance in the preparation of this manuscript and 
in refining presentation of its ideas. Its errors are, of course, not his. 
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The regulation of electronic communication is not entailed in 
its technology but is a reaction to it. Computers, telephones, 
radio and satellite are technologies of freedom, as much as was 
the printing press. ^ 

In the hearing rooms of Congress, the boardrooms of high tech 
industries, and the computer centers of major universities there is a 
highly technical debate taking place about gigabits, backbones, and 
interconnectivity. The outcome of this debate, largely ignored by the 
popular media because of its technical nature, will shape the fabric of 
American life in the 21st century. The undercurrent of the debate is not 
about technology type or capacity. It is about a fundamental principle of 
our democracy, a citizen's freedom. The consequence of Congress's 
action on this issue may determine who will have access to information 
and who will not, and whether or not all of our children will have access 
to a quality education.^ 

Futurist Alvin Toffler says that the very survival of the U.S. 
democratic form of government depends on building interconnected 
high-speed electronic networks that will form the key infrastructure of 
the 2 1 St century. He likens these networks to the railroads and highways 
of an cariier era.^ The debate going on in Congress is ab<)ut one of these 
networks, one designed to meet the information needs of the education 
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community. The National Research and Education Network, or NUEN, 
is the information superiiighway proposed by Senator Albert Gore Jr. 
(D-TN), designed to meet education's research, communications, and 
instructional needs. 

WHAT IS NREN? 

NREN (pronounced "en-ren") is a proposal contained in the High 
Performance Computing Act of 1991(5.272) authored by Senator Gore, 
Chairman of the Senate Subcommittee on Science, Technology and 
Space. First proposed in 1988, I>fREN would be a federally funded 
telecommunication infrastructure that would expand, upgrade, and 
interconnect the existing array of mostly scientific research networks, 
such as the National Science Foundation's NSFNET, and regional 
networks such ds New York's NYSERNET, which are known as the 
Internet. The goa! of NREN is: 

to enhance national competitiveness and prcxluctivity through a 
high speed, high quality telecommunications network inf rastruc- 
ture which would support a broad set of applications and net- 
work services for the research and instructional community.'* 

The original purpose for NREN, as it was introduced in 1988, 
was to create an interconnection between the nation's research uni- 
versities and supercomputer centers which were largely supported by 
the National Science Foundation and the U.S. Department of Energy. 
The network was conceived as a means of shared use and shared cost 
to accommodate the massive amounts of data produced by high- 
performance computer projects. Beyond the initial use proposed, such 
a broadband digital network could also accommodate many other 
sorts of applications. 

It did not take long for the nation's librarians and educators to see 
many other research and instructional applications that a high-speed 
universal electronic network could support. What began as a National 
Research Network expanded, and the proposal was changed to the 
National Research and Education Network. 

Initially, the reason for the expansion was to create a larger 
constituency to support the substantial expenditure of federal funds to 
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construct and subsidize use of what is essentially a private network for 
education, built initially with federal funds. 

Gore's original bill called for $650 million to be allocated to the 
National Science Foundation and another $338 million for NASA to 
research and construct NREN. The current version includes authoriza- 
tion for five fiscal years averaging about $200 million each year. 

The White House, despite current recession woes and economic 
pressures brought on by the Persian Gulf War, is also promoting similar 
plans for multi-million-dollar investments in super computer research 
and development. President Bush has recommended that Congress 
allocate $149 million to NREN in this year's budget. 

Much smaller amounts of federal money have been proposed for 
NREN ir. previous years, and proponents of the network hope that the 
administration's new and expanded level of support will provide the 
momentum to get a significant allocation for NREN in the Congres- 
sional budget thi s yean^ Gore's bill passed out of the Senate thi s summer 
and is currently under consideration in the House. 

The current NREN bill is made up of seven titles; 

Title I designates various agencies to work out a five-year plan for 
.lalional super computing. Agencies included are: the Department 
of Energy, NASA, the National Institute of Standards and Technol- 
ogy, and the Defense Advanced Research Projects Agency. 

Title II charges the National Science Foundation (NSF) to work 
with other organizations such as super computer centers and re- 
search universities to establish NREN. 

• Title III charges the NSF with ensuring that federally funded data 
bases and network services can be accessed via NREN. The services 
would include directories of users, digital libraries of electronic 
books and journals, software libraries, and research facilities. This 
section of the bill has been touted by supporters as a "universal 
service" for access to the enormous knowledge base available 
throughout the current connected system of academic networks. In 
addition, access to commercial services such as Compuserve, 
Prodigy, and InfoNct would be provided over the network, some- 
thing that is done in a very limited manner on the current Internet, 
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Title IV calls for the development of software to meet "grand 
challenge" problems in science and engineering, and for clearing- 
houses for research software. 

Title V encourages development of new supercomputing technol- 
ogy by the private sector. 

Title VI promotes basic research in computer technology and for 
education of computer scientists, scientists, certain engineers, and 
library information scientists. 

Title VII includes the authorization of federal funds for fiscal years 
1 992 to 1 995 averaging about $200 m ill ion each year, a modest sum 
compared to the annual federal research and development budget in 
science of $70 billion.^ 

People and organizations testifying in support of the Gorc bill this 
session have included John Rollwagen, the chairman and CEO of Cray 
Research; the director of the National Science Foundation; the chan- 
cellor of Vandcrbilt University; the Librarian of Congress; Robert 
Kahn, president of the Corporation for National Research Initiatives; 
and leading corporate executives from Xerox, Auto Desk, IBM, Apple, 
and MCI. 

WHY IS THERE SUCH EXCITEMENT ABOUT NREN? 

TTie original supporters of NREN saw its proposed research support 
interconnectivity as a way to maintain the intemational competitiveness 
of the United Slates. As 'lollwagen said in testimony before Gore's 
committee in support of ivfREN: "It is clear that the super computer 
highway will quickly catapult U.S.-based researchers into new levels of 
productivity and creativity by providing not only more accessibility but 
also more timely results. . . . This will provide for greater rates of 
innovation — the only true offensive weapon in our economic race for 
global industrial leadership and continued national security.*''' Rollwagen 
and other witnesses pointed to massive, govemmentally supported 
networks being built or planned in countries such as France, Germany, 
and Japan. Gore described the NREN as "an investment in our national 
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security and our economic security. It would create alaboratory without 
walls by allowing massive infomiation exchanges quickly." All pn^po- 
nents argued that the United States is facing a serious challenge to its 
leadership both economically and technologically because of our lack 
of coherent policy on deploying a universally available broadband 
electronic network. 

Unfortunately, since the divestiture of the AT&T Bell system 
almost a decade ago, our policy focus on a competitive marketplace in 
telecommunications has not led to national planning of a universally 
accessible broadband network. The historic consensus behind telecom- 
munications policy in the United States, which led to the Communica- 
tions Act of 1934 and its visionary universal phone service, has been 
fractured and lost. It has been replaced by a highly competitive envi ron- 
mcnt in which special interests and private networks dominate. NREN 
as it is would be another of these special interest private networks. The 
key difference is that it would be financed with taxpayer dollars. 

In 1987, MCI and IBM were awarded a contract to expand the back- 
bone of NSFNET and INTERNET, while the seven regional Bell 
operating companies were precluded from participating in the ex- 
pansion because of Judge Harold Greene's Modified Final Judgment 
(MFJ) based on the Bell companies anti-trust settlement. The seven 
regional phone companies are charged with maintaining universal 
service, at low cost, to the voice grade phone network in this country, 
but they were precluded from competing for expansion of the high- 
speed data network. 

Certainly the seven Bell companies, and many other scholars 
concerned with information service development in this country, argue 
that the companies should be allowed to expand the backbone of the 
public switched phone network to make it the universal access point to 
a broadband voice, data and video gateway.^ If this were to happen, there 
would be much less need for and support of Gore's proposed expendi- 
ture of $1 billion for the development and deployment of NREN. 

So far. Congress and the Federal Communications Commission 
(FCC) have not been able to resolve these issues. However, on July 25 
of this year. Judge Greene lifted the information services restrictions 
imposed on the Bell companies by the anti-trust settlement. Despite the 
fact that appeals to tlie judge's decision may take some time, it is fairly 
certain that the seven regional Bell companies will begin upgrading the 
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voice grade phone network to a broadband digital network. This 
development may change the focus of the NREN debate to a broaler 
discussion of private expansion of the current phone network into 
broadband services to the home. 

The virtual standstill of telecommunication policy at the federal 
level on issues pertaining to the deployment of a central broadband 
network to serve public sector needs has produced excitement about 
NREN because it seems to be based on the belief that, for now, it is the 
only game in town. 

WILL NREN MEET THE EDUCATION COMMUNITY'S 
NEEDS NOW AND IN THE FUTURE? 

There is a severe disillusionment in the general population of the 
United States about the state of public education. Low SAT scores, an 
increase in student dropout rates, a decrease in the numbers of students 
pursuing college, and startling figures about the great number of 
illiterate Americans have all contributed to an intense scrutiny of our 
nation's educational policies, practices, and resources. Legislators, 
school administrators, teachers, and corporate executives have all 
grappled with reform efforts to make education more relevant and 
responsive to work force needs. Not surprisingly, technology as a tool 
for learning has become a key topic in all discussions of school refomi. 
Educators around the country are scrambling to infuse telecommunica- 
tions technology into every learning environment. 

President Bush proposed a solution to the country's education crisis 
when he announced his America 2000 Education Strategy in April of 
this year. He also pushed infonnation technology as part of the overall 
solution to education problems when he said: 

Operation Desert Stomi was a triumph of American character, 
ability and technology — a victory for America and all it stands 
for. It helped show that our nation can do whatever it decides 
to do — and our people ciin learn anything they need to learn. 
Still, eight years after the National Commission on Excellence 
in Education declared us a **Nation at Risk," we haven't turned 
things around in education. Almost all our education trend 
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lines are flat. Nor is the rest of the world sitting idly by» waiting 
for America to catch up. Serious efforts at education improve- 
ment are under way by most of our international competitors 
and trading partners. Yet while we spend as much per student 
as almost any country in the world, Americ?Ji students are at 
or near the back of the pack in international comparisons. If 
we don't make radical changes, that is where they are going to 
stay. While the age of information and communication technol- 
ogy rewards those nations whose people learn skills to stay 
ahead, we arc still a country that groans at the prospect of going 
back to school.^ 



Proponents of technological solutions to solve education's woes, 
such as institutional computing, distance learning, instructional televi- 
sion, and electronic research and library gateways, have taken the 
President's challenge to heart, and argue that at a time of decli:«iing 
revenues, budget deficits, and resource shortages, a shared-cost broad- 
band electronic highway is the only way that these solutions can be 
equitably spread to all educational institutions in the country,^^ The 
NREN coalition argues that once the network is built with federal funds, 
the more than 300,000 scholars and teachers currently using NSFNET 
and other regional networks would have enough capacity (3 billion bits 
per second) to meet our country's research needs in the 21st century, 

Roger Karrackcr, in his excellent review of the issues surrounding 
the NREN debate, argues that high-level researchers may be in "hog 
heaven" over the proposed network's solutions to their problems, but 
he is less sanguine about NREN's promise for the rest of the educa- 
tion community: 

What can you do with 3 billion ' "is per second? The NREN 
coalition likens this transmission capacity to sending 1 00 three- 
dimensional x-rays and CAT scans every second for 1 00 career 
patients, or sending 1 ,000 satellite photographs to researchers 
investigating agricultural productivity, environmental pollu- 
tion or weather prediction. Reduced to just words, it would be 
100,000 typed pages per second, or as the coalition dangles 
lanlalizingly before us, **making it possible to transmit the en- 
tire Encyclopedia Britannica in a second," 
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Kairacker argues thai this capacity may in fact be available only to 
the high-end research user and not to K-12, which is the focus for much 
of the clamor for technology access in the country. 

Before you begin salivating at the thought of every book, every 
magazine article available instantaneously at your slightest whim, 
here's the rub: As currently designed, NREN's 3-gigabit data lin^.s 
aren't coming to your house, or your kid's room, or even your local 
library. NREN would connect only the largest research universities and 
consortia, at least one in every state. From there, lower-speed regional 
net-works, which for the most part already exist, would connect nearby 
institutions. At the bottom of NREN's proposed three-tier system 
would be local college and university networks. There's no plan or 
provision for a technical hookup of K-12 schools or local libraries in 
the NREN proposal, let alone any of the training, customer premise 
hardware or courseware necessary to make technology infusion effec- 
tive in a K-12 environment. 

One doesn't need the vast capacity of NREN to exchange simple 
electronic mail. There arc many alternative, if slower, networks avail- 
able already. Using supersophisticated NREN for such mundane tasks 
might be like trying to get a drink out of a fire hose. And it is problematic 
whether local schools and libraries would be able to pay for the 
equipment needed to exchange items much morc complex than simple 
electronic mail. 

The major issue with NREN in us current form is that i t crcatcs a real 
potential for infonnation haves and have-nots. As Apple Computer's 
Steve Cisler puts it, "If this is going to be a data superhighway, how 
would you like to have to drive to a computer, military base, or 
university to find an onramp?"^^ 

Karracker raises the right issues, and his concerns were echoed by 
the Office of Technology Assessment (OTA) in an ongoing study it is 
conducting on NREN for Senator Gore. Susan Rogers, director of the 
Office of Distance Learning at the Rochester Institute of Technology, 
agrees when she says: *The *E* in NREN has not received much 
discussion beyond vague rcfercnces to improving education and serv- 
ing educational needs. 

The use of computer communication, data base access, and even 
distance learning through electronic networks is relatively new to 
education. Although early adoption of computers in school labs began 
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in the 1960s and early uses of satellite instruction began in the 1970s, the 
dramatic infusion of technology in schools began in the mid-1980s, 
OTA*s most recent data suggests that schools* adoption of CD-ROM 
technology, laser discs, local area networics, satellite dishes, and mo- 
dems is still at an early stage. 

The pieliminary research on test beds, model sites, and broader 
deployment indicate that technology is a powerful tool to expand and 
improve instructional efforts. Can it stem the tide of dropouts, illiterate 
students, and overwoiiced teachers? Linda Roberts, senior associate for 
Science Education and Transportation at OTA, argued that it could 
before the House Subcommittee on Technology and Competitiveness in 
June of this year: 

I can assure the committer that technology is beginning to play 
an important role in improving education in this country. There 
is no one best use of technology, but there are many promising 
applications for all leamers — at risk students, the gifted, tnose 
with special needs, and others. The varied capabilities of the 
technologies arc key to their power. OTA*s assessments make 
clear that under the right conditions, new interactive technolo- 
gies contribute to improvements in learning — from helping to 
build basic skills through drills to directing student discovery 
through simulations, to encouraging cooperative learning as 
students work together on computer projects in the classroom 
or on electronic networks across the worid. 



However, equal access to educational opportunities that technology 
resources afford is becoming a major concern in the education commu- 
nity. The costs involved in integrating technology into education's 
infrastructure are enormous, and at times of national- and state-level 
deficits and budget cutting, large capital expenditures for technology 
are very difficult to come by. It is for this reason that educators have 
jumped on the bandwagon of the NREN supporters. 

Not surprisingly, they also supi:>ort the federal "Star Schools** 
program and Whittle Communications **Channel One,** which is a 
commercial, advertising-supported technology deployment in schools. 
In short, they arc desperate for any kind of support to acquire technology 
so they car begin the massive task of teacher training and curriculum 
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reform essential to the successful infusion of technology into the 
learning environment. 

WOULD EXTENDING NREN TO EVERY K-12 SITE 
IN THE COUNTRY REDUCE ITS BENEFIT 
TO THE RESEARCH COMMUNITY? 

Initially, the objective of NREN was to "jump start" a high-level 
communications network to connect supercomputers and the nation's 
researchers with federal funds. It is industrial policy designed to 
maintain international competitiveness in science, math, and technol- 
ogy transfer. There is a clear, demonstrated need for a coordinating cost- 
sharing mechanism in this area. Most supporters of NREN argue that 
even the current slimmed -down version of the Gore bill that is working 
\\s way through Congress this session would satisfy this need. Others 
argue that this need alone is not enough to justify NREN and the sizable 
allocation of taxpayer dollars. 

Dave Hughes, a Colorado telecommunications pioneer, takes a 
more cautious view of the slimmed-down NREN that Gore and others 
are trying to push through Congress. An ex-Anmy colonel and fonmer 
aide to Defense Secretary Robert McNamara, Hughes believes that 
NREN's plan, with local schools not even mentioned, could perpetuate 
educational elitism, where already-prosperous research universities 
get additional taxpayer-paid subsidized service and already-poor 
local schools get short shrift. He argues that "the implicit assumptions 
behind the NREN proposal are that it will only link large research 
(which also may be 'educational' in the sense of higher education) 
institutions." As currently conceived, NREN will not extend to the 
16,000 K-12 school districts in America, much less foster the vision of 
a nationofpeople learning all theirlives by mixing institutional (edifice- 
centered) education and training with learning, formally and infor- 
mally, from home, library, and place of business or study. Hughes 
concludes that "the metaphor of the need for *highways of the mind' 
across this land is very deceptive. It really could turn out to mean *super 
toll roads between castles.' "'^ 

The funding levels proposed for NREN, whether you use the 
President's proposed $ 1 50 million, or Senator Gore 's proposed $ 1 bil- 
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lion over five years» are simply not enough to extend NREN to the 
nation's 16,000 school districts or 80,000 school sites. Its initial design 
was to serve at least one research institution in each state and intercon- 
nect the federally supported supercomputer centers. Qearly, the first 
tier of service proposed by Gore's bill would meet the needs of this elite 
research community. The original National Research Network pro- 
posed by Gore in 1988 would have done that as well. When the **E" was 
added to NRN to become NREN, different expectations were created 
and different policy implications were set up. 

You cannot have a debate on whether NREN should be extended to 
all school sites in the country without opening up the federal telecom- 
munications policy morass. Congress, the FCC, and Judge Greene have 
been wrestling with these issues since 1 984, and they have yet to resolve 
them. Before we resolve the NREN debate, we must ask whether all 
citizens of the United States should have access to broadband delivered 
services. Should we have an industrial policy that encourages broad- 
band deployment of infonnation services to every school or every home 
in America? If the answer to these questions is yes, then who is going 
to pay for the network? How fast should it be deployed? And where does 
NREN fit into this larger debate? 

WHAT IS THE RELATIONSHIP OF NREN TO THE 
STRATEGIC OBJECTIVES OF NATIONAL PUBLIC 
TELECOMMUNICATIONS POLICY? 

The decision to invest public resources in a major telecommunica- 
tions project must be taken in light of national telecommunications 
policy objectives. The question that needs to be asked in conjunction 
with the NREN debate in Congress is: What is the strategic vision of 
the telecommunications infrastructure in the United States after the 
breakup of AT&r.> 

As I discussed eariicr, the universal, public switched voice grade 
network mandated accessible by the Communications Act of 1934 still 
exists and is now operated by the seven regional Bell operating compa- 
nies (RBOCS). However, the highly competitive environment in tele- 
communications created by the divestiture of AT&T, and the restric- 
tions placed on the RBOCs by Judge Greene and the Justice Department 
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until July 25 of this year, precluded any immediate universal upgrade of 
the public network to the capacity proposed for NREN's connectivity 
for the research community. Unlike France, Gennany, and Japan, we 
have no federal policy mandate or governmental funding for an en- 
hanced universal service where every home, school, and business has 
access to smart, high-speed, broadband capability. As I asked earlier, 
Should we? I believe the answer is yes. 

In the past, our postal, communications, rail, and highway systems 
were guided by a fundamental industrial policy objective of providing 
universal access to essential services. Many argue that our democratic 
form of government requires equity of access to all essential infrastruc- 
tures. Has modem telecommunications technology reached the level of 
essential infrastructure, and should it be made universally accessible to 
every American? Many policy makers and scholars think that the time 
has come. Senator Larry Pressler (R-SD) says, "the means are at hand 
to provide full telecommunications services to all Americans. Universal 
service is and should be a guiding principle in directing U.S. telecom- 
munication policy."^* Alfred Sikc3, the new chair of the FCC, is moving 
in the same direction: "We are looking to encourage more rapid, 
widespread deployment of advanced, multi-use technologies. A key to 
this accomplishment will be to break down the artificial regulatory 
constraints on their use."^'' 

Should we try to stretch an underfunded NREN proposal to try to 
meet all of education's needs? Or should we all get behind a coherent 
telecommunications policy that would redefine universal service to 
include access to a broadband voice, video, and data network? The 
OTA investigations into these issues for Congress found that changes 
in the nation's communication infrastructure since divestiture arc 
likely to increase the gap between those who can access communica- 
tion services and information technologies and those who cannot. 
They argue that rising prices and difficulties in getting access to 
technology-based networks will create a whole class of citizens who arc 
**infonnation poor."^^ 

As Karrackcr argues. What good is it to have access to technology 
resources only at a research institution when there is a pressing need at 
every K-12 site in the country? If President Bush, OTA, and the 
researchers in education refonm arc correct when they conclude that 
access to technological tools is essential to the successful rcfonn of 
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our schools and to tht maintenance of an educated workforce to 
guarantee global competitiveness, then the NREN debate must center 
on equity of access. 

The education reform movement that is sweeping our country is 
concerned about this issue as well. Most of the reform movements 
sti^ess site-based manage;nent, parental involvement, and equitable 
access to learning resources, A broader deployment of technology 
resources — industrial policy that supports broadband deployment to 
at least all education sites if not all homes — would better serve the 
focus of these reforms. 

The cost to deploy a broadband voice, video , and data network to the 
entire country is much higher than the funds proposed for NREN, The 
cost estimates for such a deployment range from $20 billion to more 
than $200 billion, The question of who pays is still the biggest issue. 
Should the United States encourage investment through regulatory 
policy? Should we invest federal dollars to "jump start" a broader 
deployment, the way Gore proposes for NREN? 

Despite the unresolved cost issues, the real issue is who will have 
access to the highway, Mitch Kapor, co-founder of Lotus Development 
Corporation and president of the Electronic Frontier Foundation, be- 
lieves that universal access must be a central tenet of any national 
network policy, otherwise the stratification of information haves and 
have-nots will lock in a permanent underclass.^ I agree with him. 

For me, the proposal to fund NREN forces Congress to create an 
interim solution for the sophisticated education researchers and their 
vested interests that will ultimately work against the longer-term 
strategic needs of the country, I believe that we must first achieve a 
consensus on the long-term objectives of telecommunications policy, 
France, Germany, and Japan have grappled with these issues and have 
determined that universal access is essential to their strategic interest. 
They have put policies and funding in place to enact their visions. 

We need to settle those same issues before we make a specific de- 
cision about NREN, The issues are complicated and thcsolutions costly, 
but overall goals need to be a part of the design. The mandate of NREN 
or an expanded NREN must be consistent with the goals of public 
industrial policy, telecommunications policy, and educational policy. 

I began this discussion with Ithicl dc Sola Pool 's caution that it is not 
the technology or specific regulations of it that arc the issue. The real 




106 Annual Review of iNSTmnB for Information S tudies - 199 1 



issues at stake are equity, information access, and freedom » For me, the 
NREN debate in Congress is only one part of a much larger debate. We 
need to develop a vision of a telecommunications infrastructure for the 
21st century that will meet the needs of not only the education commu- 
nity but all public and private sector users as well. 

Dr. O'Connor is also chair of the California Educational Technology 
Committee, which is charged with infusing technology in California s 
K'I2 schools, and she is chair of the Alliance for Public Technology, a 
Washington, DC, non-profit organization devoted to building constitu- 
encies on information age issues. 
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The monopolist's goal of nationwide telephone interconnection 
was transformed into the social goal of universal service, embodied in 
our nation's laws by the Communications Act of 1934, and putatively 
achieved in the last decade of the 20th century. The social and economic 
importance of knowledge to be gained from the rapid and efficient 
distribution of information, the emergence of the global economy, and 
the proliferation of competitive networks will necessarily alter the 
concept of universal service in order to serve our nation in the next 
century. This essay proposes several principals by which to re-define 
universal service. 



EARLY VISIONS LEAD TO A SOCIAL POLICY 

Alexander Graham Bell can be credited with the dream of universal 
telephone service. Unlike the nation's first communications monopoly, 
the telegraph, which was shaped by Morse's early partners and by 
Western Union as a service to be provided to business. Bell had a 
distinctly different view. In his forays throughout New England in the 
spring of 1877 promoting his telephone, he predicted that in time "a 
telephone in every house would be considered indis^xnsablc 
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The Indispensable Household Appliance 

Beirs vision went considerably further. In a letter to a group of 
British investors in 1878, he wrote: 

At the present time we have a perfect network of gas pipes and 
waterpipes throughout our large cities. We have main pipes laid 
under the streets communicating by side pipes with the various 
dwellings, enabling the members to draw their supplies of gas 
and water from a common source. In a similar manner it is 
conceivable that cables of telephone wires would be laid under 
ground, or suspended overhead, communicating by branch 
wires with private dwellings, counting houses, shops, 
manufactories, etc., uniting them through the main cable with 
a central office where the wire could be connected as desired, 
establishing direct communication between any two places in 
the city. Such a plan as this, though impracticable at the present 
moment, will, I firmly believe, be the outcome of the introduc- 
tion of the telephone to the public. Not only so but I believe in 
the future wires will unite the head offices of telephone compa- 
nies in different cities, and a man in one part of the country may 
communicate by word of mouth with another in a distant place. ^ 

Beirs vision was reinforced by the scheme his investors found 
necessary to market the early telephone. On July 9, 1 877, less than a year 
after Bell had filed for his patent, BelKs partners, who had helped 
finance his initial experiments, organized the Bell Telephone Company 
of Massachusetts. Gardner 0. Hubbard, who had become Bell's father- 
in-law upon Beirs marriage to Mabel Hubbard just four days after the 
founding of the firm of which he was president, had been an investor in 
several shoe and shoe machinery manufacturing enterprises in New 
England and was well versed in the process of leasing machinery while 
holding the patent rights to tlie inventions. Unable to obtain sufficient 
capital from his fellow bankers in Boston, Hubbard applied this know- 
how to his son-in-law *s invention. Hubbard toured the oil fields of Penn- 
sylvania and the industrial centers of New England, enlisting agents 
v/ho, in turn, would franchise the telephone in these markets. Contracts 
were drawn with the franchisees to lease the company's equipment to 
customers in return for an annual commission of 40 percent on each 
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telephone for the first year and 20 percent thereafter. Anyone with $200 
and a talent for tinkering was given a license to construct a telephone 
system — and the United States was a nation of inventors and tinkcrers. 
Within a year Hubbard had negotiated agreements for Boston, Albany, 
and New York; had concluded temporary arrangements for the rest of 
New England; had found agents for western New York state, Ohio, 
Indiana, and the oil fields of Pennsylvania; and had completed terms for 
South Carolina, Georgia, and the northern sections of Florida. Five 
years after the telephone patent had been issued to Bell, there were local 
telephone companies throughout the Northeast, the South, and the 
Midwest in cities, towns, and villages and on farms. 

Bell's telephone was a relatively simple device easily installed by 
anyone with do-it-yourself talents. Hubbard's pricing policies were 
designed to attract both business and residential customers and he was 
succeeding beyond his greatest expectations. By the end of 1878 there 
were about 10,000 Bell telephones in the United States and the Bell 
Telephone Company, as it was now called, was involved in numerous 
patent disputes from which the company emerged victoriously, essen- 
tially as a monopoly.^ 

Sociability on the Telephone 

Unlike the very early advertisements for the telegraph, those for 
the telephone stressed its use for social purposes and for connecting 
dwellings with other dwellings and business offices. The cost was 
$20 per year for residences and $40 per year for businesses, payable 
in advance. Despite this initial focus, subsequent advertising cam- 
paigns sought to discourage the social uses of the instrument. They 
even went so far as to suggest that excessive chatting by housewives 
would seriously disrupt the system from being available to more 
important business uses. Despite pricing policies that discouraged 
non-business telephone use, the public designed its own uses for the 
telephone and increasingly the telephone became a household instru- 
ment for sociability."^ 

Universal Means ''Everywhere*' Rather than "Everyone'' 

Switching was introduced in 1 878, transforming the telephone from 
limited point-to-point communications to the more attractive service 
that enabled any subscriber to talk to any other subscriber on the same 
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exchange. Licensees were encouraged lo interconnect their exchanges, 
thereby increasing the attractiveness of telephone service to the sub- 
scribers. But the licensees found this difficult because of the differences 
in the way they had designed their exchange and telephone wiring. 

Theodore Vail joined the company as its first general manager. He 
had worked for the postal service and recognized that a universally 
interconnected system would capture more subscribers. Quickly learn- 
ing from the ongoing and often frustrating experiences of the franchi- 
sees in trying to accommodate a jungle of different standards, he saw the 
necessity for a single system under a single standard. With the assistance 
of technicians dispatched to the franchisees to oversee interconnection, 
Vail embarked on the construction of toll circuits or long- lines. To Vail, 
at this time, "universal service" was the interconnection of these local 
exchanges. "Universal" implied "everywhere" rather than "everyone." 

HOW THE MONOPf LIST'S GOAL FOUND ITS WAY 
INTO AN ACT OF CONGRESS 

Theodore Vairs goal was interconnectivity among the many local 
telephone companies in the nation, ' .'hose number had grown consider- 
ably during the period of intense competition from 1894 through 1907 
following the expiration of two fundamental Bell patents in 1893 and 
1894. Indeed, by 1900 some 2,000 independent telephone companies 
controlled 38 percent of the installed phones in the United States. In 
1906 only about 300,000 of 2.16 million independent telephones were 
connected to the Bell system. 

Competition Challenges Theodore Vail 

This period of competition saw the most rapid growth of telephone 
service during the cariy history of the telephone. The independent 
operators increased their telephones by 22 percent while Bell increased 
its by 62 percent. But during the period of mergers Bell system growth 
was much smaller, dropping from an average of 21.5 percent from 
1895-1906 to an average of 9.6 percent from 1907-1912.^ Mergers 
actually decreased interconnection, for while many smaller companies 
were interconnected by joining Bell, they were disconnected from their 
former partners. 
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The development of the long distance network was perceived as a 
means for reducing this competition, and these companies barred Bell 
from establishing a nationwide monopoly.^ Interconnection would lead 
to greater ability for AT&T to acquire the smaller telephone companies 
and, further, to convince these companies of the benefits of acquisition 
as a means of capitalizing on their initial investments. Vail envisioned 
a single national network as being in the pubhc interest as well as in the 
interest of AT&T. 

Aggressive Acquisition Leads to an AnU-Trust Suit 

Vairs aggressive acquisition policies came to the attention of the 
Department of Justice and in 1912 it began to monitor AT&T's 
acquisitions. Attorney General Wickersham wrote to the chairman of 
the Interstate Commerce Commission urging the ICC to open an 
investigation of the telephone industry in 1913. Wickersham argued 
that "the value of a telephone service depends largely upon the facility 
of connecting every individual telephone user with any point upon any 
telephone line in the United States but this should be attained under 
conditions which secure to the public the most reasonable terms 
consistent with a fair return upon the investment and under suitable 
supervision and control by your honorable body."'' 

The Justice Department filed an anti-trust suit in the Federal Dis- 
trict Court in Oregon attacking AT&T's interconnection and acqui- 
sition policies, and sought redress by requiring the divestiture of the 
properties Bell had recently acquired in that state. On December 19, 
1913, Nathan Kingsbury, first vice president of AT&T, signed an 
agreement to refrain from acquiring competing telephone companies 
without explicit approval from the Justice Department, and to pro- 
vide long distance interconnection to independent companies not 
yet connected to the Bell network.^ Vail accepted regulation in return 
for stability for his company and for the right — indeed, the require- 
ment — to interconnect independent telephone companies. Intercon- 
nection was the open door for the AT&T monopoly and for the 
provision of universal service, which was simply interconnection for 
the delivery of a single service, the dial tone for the transmission of 
voice communications, or what has become known as "plain old 
telephone service/' 
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Universal Means ''Everywhere and Everyplace'' 

The seeds of a broader concept of universal service were planted. 
When Vail perceived the benefit of further interconnection as a means 
to forestall competitors, and as he explained the importance of this 
concept to sell his version of a telephone monopoly to Congress, he 
stressed interconnection not only "everywhea^'' but to "everyone." In 
the 1910 AT&T Annual Report Vail wrote: 

It is believed that the telephone system should be universal, 
interdependent, and intercommunicating, affording opportu- 
nity for any subscriber of any exchange to communicate with 
any subscriber of any other exchange. ... It is believed that 
some sort of connection with the telephone system should be 
within reach of all. 

It is not believed that this can be accomplished by sepa- 
rately controlled distinct systems nor that there can be compe- 
tition in the accepted sense of competition. 

It is believed that all this can be accomplished to the 
reasonable satisfaction of the public with its acquiescence, 
under such control and regulation as will afford the public much 
better service at less cost than any competition or government- 
owned monopoly could permanently afford and at the same 
time be self-sustaining. . . . 

With the extension of speaking limits of the telephone over 
connecting lines came also the necessity for standardization, 
uni formity of apparatus and operating methods and an effective 
common control over all. The necessity for [such a] system was 
the beginning of the Bell system. . . . 

It is impossible to define the territorial limitatioas of a 
telephone system because from everycxchange centercommu- 
nications is wanted up to the talking limits in every direction. 

This process of combination will continue until all tele- 
phone exchanges and lines will be merged either into one 
company own'ng and operating the whole system or until the 
number of companies with territories determined by political, 
business, or geographical conditions, each perfonning, will be 
closely associated under the control of one central organization 
exercising all functions of centralized general administration — 
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The Bell system was founded on broad lines of "One 
System," "One Policy/* "Universal Service" on the idea that 
no aggregation of isolated independent systems not under 
common control, however well built or equipped, could give 
the country the service. One system with a common policy, 
common purpose and common action; comprehensive, uni- 
versal, interdependent, intercommunicating like the high- 
way system of the country, extending from every door to 
every other door, affording electrical communication of every 
kind, from every one at every place to every one at every 
other place.^ 

Vail's statement became the springboard for corporate and national 
policy. AT&T adopted a pricing policy that would ensure access to 
every one and every household at reasonable cost across the nation. 
Wherever one lived calls traveling the same distance carried the same 
price. "Nation-wide average pricing,** as this was called, purposely did 
not take into account cost differences on different routes nor the costs 
of the individual service. In effect, customers on low-cost routes were 
subsidizing those on high-cost routes. 

Ensuring Universal Service by Radio 

Wireless communications had not been overiooked by Congress in 
the desire for universal communications services. In the eariy decades 
of this century Congress wished to ensure that the eariy radio stations 
would serve the entire nation, not only the major cities on the East 
Coast and the more highly populated areas of the country. By 1927 
broadcasters had established more than 700 radio stations during the 
hectic eariy days of radio when there were no allocation rules, and had 
gained a small but loyal listening audience, which was growing. It was 
clear, however, that vast areas of the nation, in the South and West and 
in the rural areas, were likely to be left out of radio because they did not, 
at that time, offer attractive markets. Fearing that stations would be 
monopolized by the major cities where broadcasting was most profit- 
able. Congress passed the Davis Amendment (to the Radio Act of 
\ 927), requiring the Federal Radio Commission to equalize, as ncariy 
as possible, the number of stations, their power, and their lime of 
operation among five zones into which it divided the country. Stations 
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were to be allocated to each zone evenly among the states. Further 
Congress stated two additional goals: (1) to provide a local station for 
every community in the nation that could economically support one, 
and (2) to serve the rural portions of the nation as well. Thus was bom 
the idea of localism in broadcasting, a cousin of the concept of 
universal wire communications services. Universal service, by wire 
and radio, at affordable costs, was embodied in the act that established 
the Federal Communications Commission (FCC) 

[f]or the purpose of regulating interstate and foreign commerce 
in communication by wire and radio so as to make available, so 
far as possible, to all people of the United States a rapid, 
efficient, nation-wide and world-wide wire and radio commu- 
nication service with adequate facilities at reasonable charges 
for the purpose of the national defense, for the purpose of 
promoting safety of life and property through the use of wire 
and radio communication. . . 



THE PERSISTENCE OF THE GOAL OF 
UNIVERSAL SERVICE 

The provision of high-quality universal telephone service became 
a corporate tradition at AT&T. For the public it was perceived as an 
entitlement, i f not a right. AT&T pursued this argument throughout the 
anti-trust suit which the federal government filed in 1974.^^ In a papx^r 
commissioned by AT&T, Eugene V. Rostow, who had chaired Presi- 
dent Johnson's Task Force on Communications Policy, suggested that 
one of the fundamental policies of the Conimunications Act of 1934 
and its predecessor statutes was to assure the maintenance and devel- 
opment of the integrated switched telephone network managed by the 
Bell system in cooperation with the 1,600 independent telephone 
companies. Further, Rostow argued that this **unitary" network, whose 
facilities are available in common to all users, is at the heart of the 
mandate of the Communications Act. Congress, he wrote, chose this 
means rather than a competitive structure or a utility model as the most 
cost-effective way to serve the public interest for the provision of 
universal telephone service. 
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Divestiture Threatens the Corporate Tradition 
and the Public's Entitlement 

Fearing increases in local service costs with subsequent sharp 
increases in disconnects upon tiie AT&T divestiture, especially among 
the poor and the elderly, the Universal Telephone Service Preservation 
Act of 1983 (HR4102) was introduced in the House of Representatives. 
It was never enacted. Residential service rates did rise following 
divestiture, in part because of the high inflation levels across the entire 
economy in the years preceding divestiture. However, there w^s little 
concern about households discontinuing service because the price 
elasticity of demand for access was and remains remarkably low. One 
estimate based on 1980 census data claims that a doubling of the price 
of telephone service would result in a 3.2-percent decrease in telephone 
penetration.^^ There are, however, wide variations in price elasticity of 
demand for households by income classes. For below-poverty-lcvcl 
households headed by a husband and wife of age 65 and older, a 
doubling of the price would be expected to reduce telephone subscrip- 
tion by 2 percent, while subscribership could fall as much as 20 percent 
for bclow-poverty-levcl males of age 25 and younger. 

Significant increases in local service rates occurred in 1985, 1986, 
and 1987 with the imposition of subscriber line charges, flat access 
charges paid directly by subscribers, in part for long distance usage. 
Because state regulators are particulariy sensitive to local subscribers, 
concerns for the maintenance of affordable rates was quickly expressed 
by state utility and public service commissions and in state legislatures. 
In 1983 California initiated a legislative process that resulted in the 
"Moore Universal Telephone Service Act" which was signed into law 
in late September of that year. Customers with incomes below a 
specified level receive a 50-pcrcent discount on basic local service 
along with other benefits. The program is financed by a 4-pcrccnt 
surcharge on certain intrastate telephone services. Subscribership to the 
California program grew from 489,358 as ofDccember 1984 to 1 ,106,960 
as of April 1987.^^ 

Telephone Assistance Programs When the Market Fails 

In mid-Dccembcr 1984 the FCC adopted a plan which allowed a 
total reduction in fixed charges for telephone service to offset 50pcrcent 
of the federal subscriber line charge (SLC) for low-income households 
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satisfying a means lest subject to verification. This waiver was raised to 
100 percent of the FCC SLC the following year. Thirty-one slates 
currently participate in the FCC Lifeline program while others have 
Slate programs similar to the FCC program. These programs are funded 
through charges paid by interstate rate payers and reflect matching local 
rate reductions approved by state utility commissions. 

Recognizing that subscribership isoften discouraged by high instal- 
lation charges as well as higli monthly rates, in April 1987 the commis- 
sion adopted a program to partially offset these charges. Eligible 
subscribers benefit from a government subsidy of up to $30 to offset 
one-half the charges for beginning service, and local telephone compa- 
nies are encouraged to offer deferred payment plans for the remaining 
charges. State participation has been even greater than that for the FCC 
Lifeline assistance programs. 

With data provided by the companies participating in Lifeline 
assistance programs, the FCC estimates that as of October 1990, 
2,213,316 low-income subscribers receive reduced rates under the 
federal Lifeline assistance program and more than 142,000 low-income 
households have access to the telephone network through the Link-Up 
America connection assistance program. 

States Play a Major Role 

Regulation of local telephone services, including the maintenance 
of universal service, has been thrust almost entirely on the state regu- 
lators. Several states have altered their eligibility requirements while 
others are experimenting with other means to ensure high-quality uni- 
versal telephone service. Regulators are faced with the task of develop- 
ing policies that permit upgrading the network for the development of 
advanced telephone services called integrated services digital network 
(ISDN) and eventually broadband ISDN (B-ISDN), while maintaining 
the Communications Act*s goal of universal service at reasonable costs. 
States continue to affirm their commitment to Bell's long-standing 
universal service goal and to public policy; for example, the New York 
Public Service Commission announced that they maintained "an 
undiminished commitment to universal service, maintenance of high 
quality service, continuation of adequate forum for resolving consumer 
concerns. . . ."^"^ The California Public Service Commission stated that 
it **. . . recognizes universal service as a priority objective . . . that no 
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changes in regulatory structure should threaten the affordability, avail- 
ability, and quality of basic telephone services for all California 
ratepayers. . . When Idaho established its universal service fund it 
also stated that it is committed to the goal of universal service, "that the 
telephone network binds society together and is essential for individuals 
in contacting persons, businesses, and emergency assistance person- 
nel."^^ However, a report of the National Consumer Law Center noted 
that in discussions of social contracts and other forms of deregulation 
and competition, universal service is often treated as an afterthought. 
Lifeline and Link-Up programs are offered as remedies for failures in 
rate design and regulation. The legal mandate for universal service in the 
Communications Act is, according to the report, "the single most 
important consideration in devising any telecommunication policy 
ensuring that the entire population has telephone service/*^ 

Has Universal Service Been Achieved? 

The consequences of these policies today is a nation in which 93.3 
percent of all households have at least one telephone (95 percent of all 
households have access to a telephone) and in several states 97 percent 
of all households have one or more telephones which, except for Swe- 
den, is the highest rate in the world.^^ The number of households in the 
United States increased by 10.4 percent between November 1983 and 
November 1990. During this same period the percentage of households 
with telephones increased by 12.7 percent and the number of house- 
holds without telephones decreased by 14.9 percent^ (see Table 1). 

What of the Households Without Telephones? Nevertheless, there 
are large pockets of households that do not have telephone service. Of 
the 94.7 million households in the United States (as of the November 
1990 Current Population Survey), 6.3 million, or 6.7 percent, do not 
have access to telephones. Several states have penetrations far below the 
national average (see Table 2). Telephone penetration for households 
with a yearly income less than $5,000 headed by blacks between the 
ages of 1 6 and 24 was at 66.4 percent, with those headed by Hispanics 
between the ages of 1 6 and 24 at 67.8 percent. Generally, young fam ilics 
with incomes below the poverty line have the lowest telephone penetra- 
tion, contrary to the widely held belief Uiat the elderly have the lowest 
telephone penetration rates (see Table 3). 
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Table 1 Telephone Penetration In the United States 





Households 


Households 


Percent 


Households 


Percent 






wlOi phones 


witii phones 


w/Q phones 


w/o phone 




(millions) 




(millions) 




1983 


85.8 


78.4 


91.4 


7.4 


8.8 


1984 


87.4 


79.9 


91.4 


7.5 


8.6 


1985 


88.8 


81.6 


91.9 


7.2 


8.1 


1986 


89.9 


83.1 


92.4 


6.8 


7.6 


1987 


91.3 


84.3 


92.3 


7.0 


7.7 


1988 


92.6 


85.7 


92.5 


6.9 


7.5 


1989 


93.9 


87.3 


93.0 


6.6 


7.0 


1990 


94.7 


88.4 


93.3 


6.3 


6.7 



Source: Monitoring Report CC Docket No. 87-339. Staff of the Federal-State Joint 
Board, in CC Docket No. 80-286, Washington. DO: Federal Communications Commis- 
sion, January 1991, p. 13 



In low-penelration stales such as Nev/ Mexico^ Alaska, Oklahoma, 
and Mississippi there are areas in which telephone services are not being 
offered. Franchised telephone companies did not interconnect house- 
holds because they believed either that there was no suitable maricet for 
telephone services or that the very low household density would make 
the cost of extending service too high when compared to the expected 
returns. Our best estimate is that access to service is not available to 

Table 2 Telephone Penetration In Selected States 





Telephone In 


Telephone 




Unit 


Available 




(Percent) 


(Percent) 


United States 


93.3 


94.9 


Alaska 


86.8 


89.9 


Arkansas 


87.5 


91.0 


California 


94.9 


96.0 


Connecticut 


98.1 


98.5 


Idaho 


92.5 


93.6 


Iowa 


96.3 


97.5 


Mississiopi 


85.5 


90.3 


New Mexico 


85.8 


89.6 


New York 


92.3 


94.0 


Oklahoma 


88.2 


91.2 


South Carolina 


87.8 


90.8 


West Virginia 


86.8 


90.3 


Source: Same as for Table 1, p. 21 
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Table 3 Telephone Penetration Rates by Income, Age, and 
Household Type (In percent) 



Household type/ 

age $3,491 $8^636 $15,152 $20,761 $44,822 



Male individual 



25 


53.32 


66.66 


78.88 


85.58 


95.18 


45 


73.19 


83.24 


89.27 


92.75 


97.36 


65 


86.71 


91.47 


94.88 


96.50 


98.56 


Female head/ 












2 children 












6 and 12 years 












25 


84.24 


90.34 


94.59 


96.53 


98.93 


45 


92.74 


95.59 


97.50 


98.36 


99.42 


65 


96.83 


98.05 


98.86 


99.23 


99.69 


Husband & wife 












25 


79.05 


86.85 


92.50 


95.15 


98.49 


45 


90.01 


93.86 


96.49 


97.69 


99.18 


65 


95.56 


97.26 


98.39 


98.91 


99.56 



Source. LJ. Peri, "Residential Demand for Telephone Service, 1983," White Plains, NY: 
National Economic Research Associates, December 16, 1983, p. 14 



about 2 million households. While the Communicalions Act of 1934 
and the many items we have noted attest to the importance of telephone 
services for social as well as economic reasons, state regulators appear 
not to have pressed their franchisees to extend service to remote areas 
and to pockets of poverty. Universal service funds and other assistance 
to low-income households might very well make service to these 
households economically feasible. In some areas competitors have 
entered these unserved markets, often using lower-cost technology such 
as BETRS" to reach these communities despite the challenges from the 
franchised carriers. These challenges further delay the delivery of 
telephone services. It is unclear whether the FCC has stated a position 
on this issue but, in any case, its powers vis-d-vis state regulatory and 
legislative bodies may be limited. The issue of state versus federal 
authority not only over the provision of universal service but also over 
the upgrading of nation's telecommunications infrastructure needs 
resolution if universal access to telephone service for those who want a 
telephone is to be achieved.^ 

At any given survey period approximately 20 percent of households 
may be temporarily witliout telephones because of relocation. Few if 
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any studies have accurately detennined how many households capable 
of purchasing telephone service do not do so because of inability to pay. 
Nolan Bowie estimates that in 1987 there were more than 5 million 
households without service because of inability to pay.^ Our estimates 
are that in 1990 there may have been about 3.4 million households that 
had access to telephone service but did not have seivice. While there 
may be other reasons for not wanting a telephone, many of these 
households had other more pressingneeds such as food and medical care 
and could not afford to pay for telephone service.^ 

Following the AT&T divestiture, residential local rates did increase 
significantly, in part due to the imposition of llic subscriber line charges 
and in part in response to rate increases granted to the operating 
companies by the states. Between January 1983 and December 1990, 
unlimited local calling monthly rates increased by 51 percent while the 
lowest generally available monthly rates increased by 73 percent. 
During the same period, minimum connection charges increased by 
about 22 percent. On the other hand, long distance rates have been 
reduced by about 40 percent. In 1990, subscribers qualifying for Life- 
line assistance were paying 1 1 percent more for unlimited calling, 
36 percent more for the lowest generally available rate, and 44 per- 
cent more for connection charges. Local rates are regulated by state 
regulatory agencies, and many of these states have continued the 
traditional policy of charging higher rates in the urban areas than in rural 
areas, a policy that recognizes that the more people with access to the 
network the more valuable is telephone service for the consumer, and 
urban consumers reside in more populous calling areas. Despite these 
rate increases, telephone assistance programs have demonstrably con- 
tributed to the increase in telephone penetration (from 91.4 percent in 
1983, just prior to the increase in telephone charges, to 93.3 percent in 
1990) and to the reduction in the percentage of households without 
telephones (from 8.6 percent in 1983 to 6.7 percent in 1990). 



DEFINING UNIVERSALSERVICEFORTHENEXTCENTURY 

Universal telephone service was made possible by general and 
almost universal network interconnection, and network interoperability 
was relatively easy to define when voice message communication was 
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the only service offered by a monopoly provider.^'' When the market 
could not achieve universal service, subsidies and tariff policies were 
designed to further and maintain universal telecommunications ser- 
vices. But there have been significant changes in society, in technology, 
and in economics that now make the task of defining universal service 
much more difficult: 

• Information has become the most valuable currency of our so- 
ciety, if not of the world, as nations strive to become infonnation 
economies; 

nations must compete in a global market and telecommunications 
has become both the transportation and distribution routes for this 
market; and 

domestic and iiitcmational markets can no longer be served by well- 
defined single-function telecommunications networks, but rather 
must be served by many multi-purpose, often competitive, public 
and private networks providing voice, data, video, and images, over 
wire and by radio. 

Universal service has come to mean more than access to a dial tone 
at reasonable cost: Quality of service; provision of single-party ratlier 
than multi-party lines, especially in the rural areas; the expectation of 
privacy; and, in some states, touch-tone dialing rather tlian rotary 
dialing arc the nonn. The telephone is no longer "plain" nor **old"; 
discretionary services such as call waiting, call forwarding, three-way 
calling, voice mail, call blocking and, in some areas of the nation, caller 
identification have significantly increased the usefulness and value of 
the telephone. 

The Telephone is the Gateway to the Information Society 

The telephone is the indispensable gateway to the world of informa- 
tion, impx)rtant to the nation and to our daily lives, and without which 
information economies could not prosper. Lifting the information 
services restrictions imposed by the modified final judgment on the 
regional Bell operating companies very likely ensures that, in time, 
information services for education and facilities management; security 
monitoring for small and medium-sized businesses, households, and the 
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disabled; and protocol conversion to allow easy access to multiple 
infonnation networks and other non-voice services will be available.^ 
With the introduction of fiber into the public switched network, broad- 
band services or a "video dial tone" could be the norm in the future. The 
infrastructure of the next century will be an information infrastructure 
rather than a communications infrastructure. How do we define univer- 
sal information service? Must we not first ensure interconnectivity and 
interoperability of these information networks, especially if they are 
common carriers? 

A Global Economy Requires Global Telecommunications 

The global infrastructure of the next century will also be an 
infonnation infrastructure, with satellite and fiber networks as the 
transportation and distribution highways. Europe, the Western Hemi- 
sphere, and Japan are developing digital infonnation highways with the 
aim of providing for social integration and economic growth. How do 
we define universal service in the context of global telecommunica- 
tions? And what of global interconnectivity and interoperability? 

Networks of Networks 

Private networks have spread throughout the United States and are 
now becoming a significant trend overseas. While many of these 
networks are designed to serve the special needs of large finns, there are 
incentives for such networks to serve other groups, for example, 
schools, political groups, and other special interest groups. While these 
"affinity networks** arc not likely to be common carriers, there may be 
public-interest reasons they should be interconnected with and provide 
universal access to the public network. Consider, for example an 
education network for K-12 schools for accessing infonnation and 
sharing research and teaching innovations. Parents are integral to the 
learning experience, and their access to the education network would be 
in the public interert. Similariy, a netwoik to enhance political discourse 
among interested citizens would contribute to greater political partici- 
pation if interconnected with the public network. 

The next century will see an expanded use of digital radio and 
proliferation of personal communications systems, systems which will 
compete with the franchiscd and regulated regional Bell operating 
companies. Further, the cablc/tclco debate may be resolved by per- 
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milling cable lo offer lelephone service in relum for lelephone enlry 
inlo video disiribulion lo ihe home. If personal communicalions 
sysiems and cable operaiors are lo be common carriers and offer 
service wilhoul discriminalion, ihey musi inlerconneci wilh each olher 
and wilh ihe regional Bell operaiing companies. ITiis requires ad- 
herence lo siandards and a degree of universality thai ihe competing 
firms may be unable lo afford. Yel inlerconneciiviiy nol only facili- 
laies markel enlry bul also makes ihe provision of universal service 
easier. Clearly, ensuring inlerconneciiviiy is a prerequisile for achiev- 
ing universal service. 

VALUES THAT LEAD TO THE GOAL OF 
UNIVERSAL SERVICE 

Wilhoul a beiicr definition of the objectives we hope to achieve 
through the universal provision of telecommunications, including in- 
formation services, we have no way of knowing if wc have achieved 
what E ell, Vail, and the Communications Act of 1934 set out lo achieve. 
Can we say, today, that we have achieved universal service when young 
low-income families constitute a majorportion of the almost 3.5 million 
households without telephones? Yet the telephone may spell the differ- 
ence between a job and unemployment for these families. And many 
low-income families, including those receiving telephone assistance, 
believe some of the discretionary services arc important to their safety 
and welfare.^ Indeed, surveys of why people disconnect have found that 
inability to pay for their discretionary services is often given as reason 
for non-payment of a monthly biU.^ 

The old ground rules for universal service are no longer valid. Wc 
need to re-examine those values that brought us to the awareness that 
universal telecommunications and information services arc important. 

Democracy and Communications 

It is not at all unusual for heavy telephone users to protest the 
introduction of measured service with the argument that their use of the 
telephone at a flat rate is their "right." Indeed, the fear of a massive 
rcacti on to measured service pricing is so great that despite evidence that 
most users would benefit from this pricing mode, state utility commis- 



146 



126 Annual Review of Institute for Informahon Studies - 1991 



sions have rarely if ever allowed such pricing to be iniroduced.^^ The 
threat of the Superbowl or the World Series leaving ovcr-lhe-air 
broadcasting for pay-per-view cable has raised the question of whether 
television should be universally available. Growing interest in personal 
wireless communications systems is focusing attention on the enor- 
mous bandwidth used by over-the-air television and thoughts are 
turning to cable as the preferred medium for fixed point-to-point 
television broadcasting. With 80 percent of the nation wired for cable 
and cable penetration hovering at about 60 percent of the nation's 
households, how universally available will broadcast television be? 

The Founders Recognized the Importance of Communications. 
Neither telephone service nor over-the-air "free" TV is a right inscribed 
in the Constitution. However, the founding fathers understood the 
importanceofcommunications among the scattered communities across 
the vast distances of the original colonies and spoke to this in several 
ways. Franklin proposed and the Constitution gave Congress the power 
"to establish Post Offices and Post Roads."^^ While the initial purpose 
of this was to provide government with low-cost delivery of documents, 
it was the origin of the nation's postal monopoly. As a common carrier, 
the postal monopoly was also a source of revenue when the government 
began -^nrrying the mails. Until the 1820s the Post Office was in the 
Treasury Department as a producer of revenue, but public policy 
promoted it to a government department with the goal of extending 
development to all parts of the country at a more rapid pace. It was 
understood that a social goal of the postal service was the diffusion of 
knowledge, and newspapers, books, and magazines were given large 
subsidies in mail rates. 

The First Amendment made it clear that communications was to be 
unregulated by the federal government and the Fourteenth Amendment 
extended the concept to the states: citizens were to be unrestricted in 
their communications. When Jefferson was elected president in 1 800 he 
used his power to promote a newspaper favorable to his administration. 
Other politicians of that day believed it was proper for government to 
build up a press, despite the First Amendment. Further, Jefferson 
expressed a firm belief that an informed society was necessary for the 
maintenance of the democracy. AH this points to a fundamental belief 
in the importance of communications and of access to information for 
all of its citizens. 
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The Power of Associations. In yet another way was communica- 
tions seen as necessary to our form of government and for the main- 
tenance of the unusual society being developed in the New World. 
De Tocqueville noted that "in a democratic society, the individual is 
powerless whereas in aristocratic communities there are a small num- 
ber of powerful wealthy citizens among the many powerless who 
undertake and can achieve great undertakings. ... In aristocratic so- 
cieties, men do not need to combine in order to act, because they are 
strongly held together.'*" But Americans must develop associations 
to maintain and grow their civil life. 

. . . The political associations which exist in the United States 
arc only a single feature in the midst of the immense assem- 
blages of associations in that country. Americans of all ages, all 
conditions, and all dispositions, constantly form associations. 
They have not only commercial and manufacturing companies, 
in which all take part, but associations of a thousand other kinds, 
religious, moral, serious, futile, general or restricted, enomious 
or diminutive. . . . 

If it be proposed to inculcate some truth, or to foster some 
feeling by the encouragement of a great example, they form a 
society. Wherever, at the head of some new undertaking, you 
see government in France, or a man of rank in England, in the 
United States you will be sure to find an association.^ 

Dc Tocqueville goes on to say that if men living in democratic 
countries had no right and no desire to associate for political purposes, 
their independence would be in jeopardy but they might preserve 
their wealth. But if they never acquired the habit of forming asso- 
ciations in ordinary life, "civilization itself would be endangered. . . . 
If men are to remain civilized, or to become so, the art of associat- 
ing together must grow and improve in the same ratio in which the 
equality of conditions is increased. Associations are created and 
maintained through communications networks* interpersonal and 
mediated, and by the transfer of infomiation. Without communica- 
tions these associations would be weak and short-lived to the detriment 
of democracy. 
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Universal Service is a Prerequisite for Direct Democracy, Our 
definition of democracy has traditionally been one of a society in which 
there is full and informed participation by the public. Many observers 
of the political scene in the United States, viewing political campaign- 
ing via television and recognizing the low voter turnouts in both national 
and local elections over the past 30 or more years, have argued that 
American democracy has essentially disappeared. Indeed, some pessi- 
mists or cynics (perhaps realists) suggest that political stability is 
achieved only by the fact that voter turnout is low. And even if turnout 
were larger, others suggest that gatekeepers would shape information in 
a manner that would simply allow the people to act more or less 
intelligently but still in ignorance. 

To counter this trend are proposals for achieving direct democracy 
electronically, via the telephone and the computer. Clearly, access to the 
telephone and to information by all citizens is a prerequisite for 
electronic democracy. However, there are problems with electronic 
democracy. For example, there is the danger of information overload, 
"the overexposure to information [which] destroys our critical and 
imaginative reactions," says Jacques Ellul. *The multiplicity of differ- 
ent media invades our communication capacities, surrounding us with 
a world of purely fictional infonnation. Our experience of the real world 
disappears almost completely in a flood of infonnation. The aspects of 
life which become most important are those transmitted through the 
magic of the screen. The rest is of little consequence."^ Ellul may be 
referring to the computer screen as well as the video screen. 

The plurality of infonnation docs not nccessaril y close the incqual - 
ity gap that exists between those who have access to the means of 
transmitting infonnation and those who do not. Free speech is available 
only to those that have access to the means of information transmission, 
whether it be via television or via infonnation networks. 

Community and Communications 

Dc Tocquevillc's associations were communities, and the vision of 
the United States as a nation of communities and neighborhoods 
continues today, even if as a nostalgic dream. In recent years the nature 
of the family unit has changed and the nuclear family has disintegrated, 
as young people move throughout the nation and the world for their 
work and divorce becomes an accepted means of solving marital 
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disputes. What a neighborhood or community is has long been debated 
by sociologists and political scientists. Definitions abound: A commu- 
nity is a social unit in a local territory, an ecological unit, a legal or 
administrative unit, a political entity, and even an idea or a process.^'' A 
more recent study suggests that a community may be a network of 
several persons linked by their need for mutual aid and support, a 
cooperative relationship serving all members of the community or 
neighborhood. This is a personal community , in which geography is less 
important than the links or ties each of the persons has in common with 
others. Indeed, the long debate over the death of community may have 
ended when the geographical measures of community gave way to the 
notion of personal communities. 

Mediated Interpersonal Communications Facilitates the Mainte- 
nance of Personal Communities. Next to face-to-face communication, 
mediated inteipersonal communication by telephone has become the 
most frequently used means for maintaining relationships or ties. Social 
researchers have found that income determines, at least in part, the 
nature of the relationships established. Upper-income and more highly 
educated people use these weak tics more readily than do lower-income, 
less-educated people; the latter depend heavily on family and kin. And 
the telephone is important to the creation and maintenance of those kinds 
of ties (the so-called weak ties) that are most useful for job seeking.^ 

The maintenance of community, of neighborhood, even if un- 
bounded by geography, is important to our society, and. consequently, 
we have accepted the social responsibility of making basic telephone 
service available to all citizens of the nation. To do so we have chosen 
to trade economic efficiency for social benefit. We recognize that there 
are flaws in our telephone assistance programs, unintended conse- 
quences of public policy. For example, while the low-income elderly 
have traditionally been the target of many assistance plans, the evidence 
shows that they are the leas', likely to discontinue service when faced 
with a budgetary crunch. It is the low-income families in the 16-24 age 
group lliat are least served and most likely to discontinue service in hard 
times. Assistance to meet montlily telephone payments is a form of 
welfare, and welfare payments ought not be earmarked for a specific 
service. The qualified welfare recipient should determine how to 
allocate welfare payments. 
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Sharing Information in a Marketplace of Ideas 

What of universal service in the information age? Communications 
is a sharing process and information is shared. Media or the channels of 
cominunications are necessary, but they are not sufficient for creating 
community or associations, for political participation and social inter- 
course. The founding fat^ ,.cre not merely concerned with providing 
the means of communications. There is a great deal of evidence that the 
sharing of information in a marketplace of ideas was to be encouraged 
and made available to all. 

However, information is increasingly being viewed as a valuable 
commodity. There has always been z cost for gathering information: a 
telephone call a letter, or a visit to a public library requiring time and 
transport. Converting data to information and preparing that informa- 
tion for dissemination is not a cost-free task, and those who do so wish 
to market their information. Government infonnation formerly avail- 
able at no cost now carries a price, a practice that has come under attack 
by many citizens groups. While some limited information can today be 
obtained by a telephone call,^^ the telephone cannot be used for access- 
ing non-verbal information that may be of greater value to the user. 
Today *s communications infrastructure requires an intelligent terminal 
to access information, a computer that is a great deal more expensive 
than the plain old telephone. 

UNIVERSAL SERVICE AND THE INTELLIGENT NETWORK 
IN THE 21st CENTURY 

There is every reason to believe that the nation*s telecommunica- 
tions network will be well on its way toward an cnd-to-cnd-digital and 
fiber network by the end of century. Line haul and major trunk networks 
are rapidly being converted from the twisted pair and cable to fibcr- 
optics.**^ New central office switch installations arc increasingly digi- 
tal,'*^ and by the mid-1990s the cost of fiber- to-thc-homc is expected to 
fall to that forcoppcr($l ,2(X)to $1 ,5(X)/household) and the regional Bell 
operating companies will add the conversion of existing plants to the 
already fibcred new plants. Spectrum abundance will replace spectrum 
scarcity on the wire and ovcr-the-air. Networks capable of providing 
switched access to broadband information services including video 
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services could be available to every household. Today's audio dial lone 
will be replaced by tomorrow's "video dial tone." Communications will 
be by wii^ and by radio, interchangeably. 

Maintaining the Social Policy of Universal Service 

Making social policy has been frowned upon in the United States. 
We prefer to depend upon the marketplace for shaping social policy. 
However, the framing of the policy for universal communications 
services is one of very few social policies enunciated by Congress. 
Competition has been introduced in our telecommunications indus- 
tries, placing them on the same market footing as the information 
industries. Increasing competition for the largest customers in the local 
loop will certainly put pressure on the revenues of the local companies 
and will force them to reexamine their universal service offerings. 
Competing local-loop fiber optic firms, for example, may have no 
incentives to interconnect with residences or small- or medium-sized 
businesses. Yet they draw revenue away from the public system, 
thereby making it more difficult for the public network to support 
universal service goals. It is necessary to find a way to fulfill the social 
policy stated in the Act of 1934 within this new economic climate — 
no easy task. 

Providing Access to the Dial Tone and Broadcast Signal. The 
policies established to provide universal service arc essentially policies 
to provide access — to the dial tone and the broadcast signal. But there 
is no policy that guarantees access to that broadcast signal. Should the 
broadcaster decide to provide an encoded signal available only to those 
who pay a fee, the broadcaster is free to do so. Should the Superbowl or 
World Series promoters choose to use cable to distribute these events, 
they arc free to do so. 

To Discretionary and Information Services. The telephone cus- 
tomer has access to non-verbal information sources provided the 
subscriber has the terminal equipment capable of accessing these data 
bases and, further, has subscribed to them. The marketplace has effec- 
tively provided relatively low-cost access to the audio dial tone (a 
telephone capable of accessing this signal can be purchased for as little 
as $20), but the regulatory constraints on the nation's telecommunica- 
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tions infrastructure mean a relatively high-cost intelligent terminal/ 
computer must be used to access on-line data."^^ 

The nation's telephone companies have essentially wired their 
regions and now seek to increase revenue per line. Discretionary and 
information services are revenue producing. While information ser- 
vices are generally too high priced, because of terminal costs, to have 
achieved a significant market penetration, discretionary services are 
purchased by all income levels despite their relatively high price 
compared to the cost of providing these services. 

Communication usage varies widely among users. Eariy research 
here and abroad has identified significant differences in the telephone 
habits of men and women, by age, by marital and family status, by 
where they live, by ethnicity, and by other variablcs."^^ These studies 
indicate that many urban blacks find call-waiting and three-way 
calling extremely valuable for maintaining community help linkages, 
and, further, that call-waiting can be used as a party line or second line 
in a multi-family dwelling at a cost of less than a quarter of the sub- 
sidized cost of the monthly rate for unlimited local calling and about 
half the subsidized cost of the lowest available monthly rate. Tele- 
phone apprehension may strike low-income families, especially when 
they fear fortheir safety, and call-blockingorcaller-identificationmay 
also be perceived as a necessity. 

This suggests a policy that recognizes the need for certain basic 
telephone services that go beyond the dial tone, that include some 
discretionary services that have been shown to l>e especially valuable to 
low-income families and individuals who are recipients of universal 
service support. Telephone assistance is a form of welfare and should be 
provided to qualified recipients "with no strings attached** so they can 
use their payments to purchase the package of services they believe is 
most valuable to them. 

There are many consumer network information services, or con- 
sumer videotex services, permitting users to conduct transactions, send 
and receive electronic messages, and access a wide range of informa- 
tion services. Between 22 percent and 26 percent of households in the 
United States are estimated to have personal computers. Of these 
households, about 1 6 percent have the necessary hardware and software 
for accessing information sources and for sending computer mail or 
electronic messages. Users must subscribe to the service, maintain a 
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mailbox for receiving mail, be assigned a password to access the 
information source, and pay a monthly fee in addition to the cost of some 
of the information not offered without charge,"^ Unlike the French 
Minitel system, which is often seen as a model of a nationwide 
information network service, users cannot easily move between differ- 
ent networks, consequently it is difficult to send messages to parties 
that are not also subscribers to the same system,'*^ Between 1987 and 
1988 subscribership to these services grew by about 24 percent. At the 
end of 1990 there were about 2.5 million subscribers to all of the 
consumer network information services. 

Critical to providing access to network infonmation services is the 
cost of the terminal. If the recent decision by the court overseeing the 
AT&T divestiture survives what are likely to long court tests, local 
operating companies will extend networic intelligence to the terminal, 
leading to lower-cost infonmation technology for the home and for 
business and significantly improving prospects for universal infonma- 
tion services."^ 

The Need for an Irformation Safety Net. As with the aforemen- 
tioned discretionary services, there may be important infonmation 
services that should be available to all citizens regardless of their ability 
to pay. If public policy deems that access to infonmation is as important 
as access to communications, the cost of terminals could be underwrit- 
ten by an **lnfonmation Link-Up America" subsidy where necessary, 
paid as part of monthly rental of telephone services or in the cost of the 
infonmation service package purchased. Determining just what infor- 
mation should be made available to everyone, an infonmation safety net, 
is a most difficult task. What is critical information to one household 
may be perceived as information overload to another. 

How universal service is to be defined will depend on the evolution 
of the multiple intelligent networks and the policies created to ensure 
intercomiectivity and interoperability among them, for without these 
features, universal service, however defined, will be impossible to 
achieve. It will also depend on the services offered in the marketplace 
and their cost to the household and the small business. While major 
industries are very rapidly moving toward an infonmation economy, 
and arc benefiting greatly from the technologies available either by 
leasing from the operating companies or by designing and installing 
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them themselves, current regulatory provisions do not yet provide for 
the rapid dissemination of an infonnation technology to small- and 
medium-sized business, those very activities that employ the largest 
number of workers and exhibit very rapid economic growth. Nor are the 
residential customers benefiting from technologies available to major 
telecommunications users. 



PRINCIPALS FOR RE-DEFINING UNIVERSAL SERVICE 

Telecommunications is a rapidly changing technology with dra- 
matic developments appearing almostweekly. The telecommuni cations 
industry is among the most dynamic in the world. In every industrialized 
nation and in almost every newly emerging nation it is considered a 
necessary infrastructure for economic growth. Telecommunications is 
also seen as essential for membership in the social community, basic for 
the diffusion of knowledge and for freedom of expression and commu- 
nication. For these reasons, the provision of universal service often 
overrides the questions of economic efficiency. 

How universal service is defined depends not only on technology 
but on the nature of domestic and global markets and with the social 
uses of communications. In the past, general interconncctivity of the 
network that provided a single service, message voice communications, 
led to a definition of universal service that provided an audio dial tone 
in 93.3 percent of the nation's households and available to almost 
95 percent of all households. Additionally, high-quality voice commu- 
nications, single-party lines, touch-tone dialing, and an expectation of 
privacy are embodied in the definition of universal service. 

Information has become the most valuable currency in modern 
societies; uncensored access to information and its transport are 
essential requirements for economic^ social^ and political growth. 
Nations arc engaged in a highly competitive global market in which 
rapid and efficient access to information and its distribution arc of 
great strategic value. No longer is the traditional public switched 
network the sole provider of telecommunications services. Multiple, 
private, public, and quasi-public affinity networks, using a mix of wi red 
and non-wired technologies to deliver voice, data, video, and image 
information, are spreading throughout this nation and throughout many 
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of the developed countries of the world. For these reasons, it is neces- 
sary to redefine universal service. To do so, some principles must be 
agreed upon: 

The values that led to the goals set forth for universal service have 
not changed. It is more important than ever that uncensored access 
to information and the means for its distribution be as universally 
available as possible. Any means by which the marketplace of ideas 
is enhanced should be encouraged. 

Network intcrconnectivity and interoperability are necessary pre- 
requisites for achieving universal information services. Many com- 
mon carrier and qua:;i-common carrier networks will operate in a 
competitive environment and use novel technologies that could be 
incompatible with established standards. It may be uneconomical 
forthese carriers to interconnect. If it is required by regulation, who 
is to bear the cost? A significant barrier to achieving this inter- 
connectivity will be determining who is responsible for overseeing 
netwoiic standards and networic intcrconnectivity. 

Universal information services will evolve as the market for new 
services grows. Competition could lead to costs that make informa- 
tion available to all users or could raise the costs and create an 
information underclass. If the market docs not achieve this objec- 
tive, what kind of government intervention is necessary for ensur- 
ing that there is no information underclass? Who is responsible for 
developing and implementing assistance plans for an information 
safety net? 

Specific information services as well as a basic package of discre- 
tionary services will emerge from experience in the marketplace. 
An alternative approach could be state-federal experimentation 
with various levels and mixes of information services, leading to a 
national consensus for a universal information service policy. 

Universal information services assistance should be viewed as a 
general welfare payment and it should be up to qualified recipients 
to allocate their payments. Individual information and communica- 
tions needs arc extremely diverse and only by allowing recipients 
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of aid 10 make choices will the marketplace of information be 
expanded for the benefit of democracy. 

Whatever the appropriate policy for the provision of universal 
information services, it is likely there wiU be pressure on basic service 
rates, however basic service is defined, and thrt low-income households 
might very well find telephone and information services too expensive, 
unless subsidies are continued and evolve to take into account discre- 
tionary and information services and other enhancements that are found 
to be in the public interest. The conflict requiring resolution is between 
the regulatory policies of the past and those which many associate with 
the future: preserving universal service in the expanding arena of 
telecommunications and information services in a competitive market- 
place. How to provide information and other services must be consid- 
ered on an inventive as well as a pragmatic level, because there is every 
indication that what falls into the category of today 's plain old telephone 
services versus tomorrow's information services is undergoing funda- 
mental change in an information age. As more and more social and 
commercial services rely on telecommunications to substitute for 
interpersonal communications the basic notion of universal service, the 
essential contribution of telephone access to effective participation in 
society must be kept clearly defined. In the year 2020, it may be that 
some of today's enhanced services will be considered basic. If the most 
common way for the general public to interact with banks, the division 
of motor vehicles, city hall, and other business or govemment organi- 
zations, is via computerized interactions using telephone lines, then 
plain old telephone service must be redefined to include technologies 
necessary to such interactions, rather than face a situation where access 
to and efficiency of services is entirely determined by income. 

/ msh to thank Larry Povitch at the FCC for his guidance and 
assistance, not only in the preparation of this essay, but in my previous 
work from which much of this was drawn. Any errors of fact or 
interpretation are solely my responsibility. 
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SECTION 1 
INTRODUCTION 

The Broad Context 

It seems almost trite in our sophisticated world to note the explosive 
growth of information. We know that global population is expanding. 
We sense the rate of technological innovation is growing at a much 
higher rate than our population. We are certainly painfully aware that 
information overload is a problem in at least the Organization for Eco- 
nomic Cooperation and Development (OECD) countries. Despite this 
general awareness, many well-infonmed people are unaware that infor- 
mation is expanding at a rate that i s at least 200,000 times faster than that 
of human population. This is not analogous to someone running to catch 
a raring car. Rather, it is more like a snail trying to catch a spaceship, 
should it ever occur to a snail that this was a worthwhile objective. The 
world population has increased 50 times since 500 B.C., from 100 
million to 5.2 billion people. The global information base, in contrast, 
has gone from about 10* bits (or some 10,000 pages of information) to 
10^^ bits (or some 100 billion pages). By the end of the 2lst century, if 
exponential growth continues, we could even reach 10^ bits, or the 
equivalent of 100 quintillion pages of information, or about 30 million 
Libraries of Congress. The concept of a Renaissance man or woman is 
andcrcd obsolete in such a staggering new information environment. 
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This new information environment implies many other things as 
well. Who will not need intellectual prosthetics to store, retrieve, and 
even a iulyze information in this new world? Education and health 
services will be increasingly provided by electronic means. Privacy will 
be harder to protect. Trade will be more global and more dependent upon 
accurate and up-to-date information. Information workers will tele- 
commute to work across town, across country, and across continent. 
"Electronic immigrants" will travel to work electronically, perhaps 
halfway across the world. The fact is, the world of tomorrow will be in 
many ways fundamentally different than the past. Moses could live 
more comfortably in the world of Thomas Jefferson than, say, Theo- 
dore Roosevelt could live in early 21st-century America. 

The rate of change is speeding up in an amazing way. If wc pretend 
that the time elapsed since the Southern ape man appeared on planet 
Earth some five million years ago and today has been a single supermonth, 
where every second represents two years, the "future compression" 
problem comes into clearer focus. 

In our supcmionth, humankind spends almost the entire 30 days as 
a hunter/gatherer. It is only in the last one-and-a-half hours of the super- 
month that towns and agriculture have arisen. The last four minutes arc 
the Renaissance, and the last 90-second segment represents the Indus- 
trial Revolution. Amazingly, it is only the last 1 5 seconds that relates to 
transistors, satellites, fiber optics, electronic switches, color television, 
biotechnology, and artificial intelligence. In physics, when acceleration 
accelerates, it is called jerk. In our modem information age, the time 
differential of change is speeding up and "jerking" us into the future. 
This document's perspective thus contemplates the future of tele- 
communications and information services in a broad context. Although 
parts may be somewhat technical in scope, the ultimate purpose of this 
article is to examine the social uses of telecommunications in the 21st 
cenmry. We will also explore how the United States relates to the rest 
of the world in this respect. If everyone or virtually everyone in the 
United States were to have relatively free and open access to a range of 
modem electronic services in the decades just ahead, it would seem a 
wonderful breakthrough. Yet if at the same timemost of the world were 
to lack this capability, what arc the implications? Can such a basic 
disparity be long sustained? This is far from a new issue. It is, however, 
highlighted and made more urgent by the fact that now it is technically 
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and economically possible lo address such issues. Further, the economic 
stakes in terms of jobs, education, health, and even world peace are 
much higher. As we move systematically to a true global economy, the 
problem of universal global telecommunications services will come to 
us — even if we do not come to it. 

We are not talking about a modest proposition here. Telepower in 
its various forms — telecommunications, electronic entertairmient, com- 
puter and information services, robotics, artificial intelligence, and 
expert systems — ^is already reshaping the global economy, internation- 
alizing labor, and shifting jobs in space, time, and concept. Some would 
argue it is rendering the national state obsolete. The idea of a universal 
and globally pervasive telecommunications system (i.e., one that is 
digital, affordable, and user responsive) is not only powerful in its 
implications but raises at least three fundamental questions: Can it be 
done? Should it be done? and How can it be reasonably accomplished? 
To explore these issues we must first have a better understanding of 
today's world and how much it has changed in even the last decade. 

The World of Telecommunications Today 

No one can reasonably argue with the proposition that a global 
economy is rapidly evolving on our planet and that global corporations 
arc the primary change agent. Ford cars now sold in the United States 
have more foreign parts and "content" than not. Meanwhile, Honda, 
Toyota, and Mazda are manufacturing cars in places like Ohio and 
Kentucky and Tennessee. American Airlines shifted its computerized 
inventory control operations from Tulsa, Oklahoma, to Barbados. 
Japanese, U.S., and European software development is often done off- 
shore. US West even went so far as to bringa"virtual colony" from India 
to the United States to cope with its expanding software development 
needs. The good news is that reasonably priced telecommunications can 
be brought to rural America today. The bad news is that in a global 
economy telecommunications may be brought anywhere else too. 
Professor Robert Reich of the Kennedy School of Government at 
Harvard has stated that everything wc thought wc knew about econom- 
ics and national industrial policies is**wrong" and needs to be "totally 
rethought." Reich suggests that a basic shift has not really been fully 
appreciated: "As almost every facior of production — money, technol- 
ogy, factories, and equipment — moves effortlessly across borders, the 
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very idea of an American economy is becoming meaningless, as are the 
notions of American corporations, American capital, American prod- 
ucts, and American technology.''^ 

As the worid continues to shrink through global trading, "electronic 
immigrants,*' and a global labor pool, the disparity between the worid's 
haves and have-nots increases. This is a bigger problem than is some- 
times realized. Estimates of the number of people competing in the 
global labor pool run as high as 85 percent of all workers, (The 
exceptions are largely restricted to government workers, local service 
workers like teachers and health workers, and subsistence farmers.) 
Increasingly we find that almost every manufacturing and service job 
can be shifted across town, across the country, or across the world. 
Robots, expert systems, artificial intelligence, computer services, and 
telecommunications will change the equation even more. Today's 
technology and economics are pulling us toward a uniform and univer- 
sal labor market. Any country which does not proceed in this direction 
is likely to be less competitive and to experience economic setbacks. 

Professor Reich has suggested that as a result of these changes the 
national economy does not really exist. Instead he suggests it is as if 
certain sectors of the economy are on different boats, with some faring 
muchbctterthan others. Those in the boats marked "High Technology," 
"Innovation," "Value-added Services," etc., are rising on the sea of the 
global economy but those in boats marked "Manufacturing," "Repeti- 
tive Functions," "Routine Services," etc., arc less buoyant or even 
sinking. Thus Professor Reich argues that electronic technologies and 
global economic processes arc both creating a new worid and determin- 
ing new winners and losers.^ 

In my book Future Talk the case was made much differently, but the 
basic conclusion was the same. Those who obtain telepower in its 
various forms and use it effectively, especially on a global scale, will 
succeed in the 21st century. The uses of this powerful technology can 
be good, bad, or neutral but the effects arc, in time, likely to be pervasive, 
global, and ultimately universal.^ 

Few people appreciate how much the worid of global communica- 
tions has already changed in just the last 25 years. International 
communications have gone from well under 1,000 voice circuits to 
nearly 300,000. International color television channels have gone from 
none to many hundreds. A single advanced satellite like the INTELSAT 



164 



The Globalization of Universal Telecommunications Services 145 



VI or an advaiiced fiberoptic cable like TAT-9 can send billions of bits 
of infomiation across an ocean in a single second. That is sufficient 
capability to send the entire Encyclopedia Britannica with all its 
illustrations every three seconds, or to send every episode of Dallas and 
Dynasty ever produced all ac once. Fortunately Europe or Japan is much 
too clever to consider seeking such an electronic blitz. 

The point is, the capability is there and is growing — not just 
between the United States and developed countries, but in all the links 
to the entire world. The latest in digital interconnection is available 
everywhere. Some 175 countries and entities are now linked to the 
INTELSAT globalsatellitesystem.TheU.S.S.R.,thelastmajortelecom- 
munications user in the world not to belong to this global cooperative, 
joined in July 1991. In short, the worlds of nations and large corpora- 
tions are wCubcd together in amazingly sophisticated ways that allow 
instantaneous worldwide trading almost everywhere on our planet. 

Ironically there is a grand symmetry in that it is the rural and remote 
locations of the world which are not "plugged in."This is true regardless 
of whether it is Alaska or Appalachia in the United States, Sinkiang in 
China, Amazonia in Brazil, or Ecuador, the jungles of Zaire, or the far 
northwest of Canada. The combined or averaged national growth rates 
of national telephone systems tell us virtually nothing about universal 
service or how Robert Reich's "economic boats" are rising and falling. 
The first step is to recognize that, on balance, the move toward globally 
available universal telecommunications services should be encouraged 
based upon their generally beneficial impacts. Certainly the broad 
availability of telecommunications is likely to continue to accelerate 
based upon the specific examples below of what is already happening 
today. In a later secUon we will explore the whys and hows c" *his 
transformation when we examine a model of the global telecommuni- 
cations env'>onment and how it may evolve over the next two decades. 
But let us begin with current realities. 

Education. A recent UN study concluded that in the next 30 years 
there will be more people to be educated than in all of the history of 
humankind up to this point. By that fime, world population may be 
closing in on eight billion and may not peak until the end of the 21st 
century, perhaps at 12 billion or more. In China, a National Television 
University was created under Project Share in 1985 with some 57 earth 
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Stations and a few thousand students. Today that system has grown to 
30,000 earth stations and three million students and teachers who use the 
system daily. Plans to expand to 10 miUion students and teachers are 
being actively pursued. It is conceivable that within decades **tele- 
education" will become the conventional mode of education and that the 
availabihty of the high-quality electronic modes of education will be 
demanded as a "universal right." When this will happen will depend on 
many f actors and may come much later to parts of, say, Africa and South 
America, than to other parts of the world. The point is that over the next 
20 to 30 years basic shifts in thinking will occur as to what are basic and 
universally needed services.^ 

Health. Electronic health services, training, and diagnostic testing 
are now routinely provided over a telephone line between the Memorial 
University Hospital of Nova Scotia and both the Caribbean and East 
Africa. In fact, because of the time zone differences, the same satellite 
capacity is used for both functions but at different times of day. In a 
much different application a single video conference on AIDS involv- 
ing the worid's leading researchers was shared with more than 30,000 
doctors and health workers in North and South America, Europe, and 
Africa. It is hard to believe that expansion of these health and medical 
services to provide universal access is not a desirable goal.^ 

Global News. Today virtually every worid leader knows the latest 
developments in global news almost as they happen. It is not because 
they have better staffs or arc better educated. No, it is because CNN 
has given a satellite receiver to more than 100 heads of states and 
presidents. Skynews, Visncws, and various national networks arc trying 
to follow suit. Today CNN has a global data base of infonnation and 
contacts which al'.ows it to uplink news information from almost 
anywhere to anywhere in a matter of minutes or at the least hours. In 
such an cnvi-ronmcnt, political repression, human rights violations, and 
even war are increasingly difficult to get away with without having 
worid opinion weighing heavily in a^-ainst the "bad guys." The thawing 
of the Cold War and the destniction of the Bcriin Wall arc in some ways 
the rcsults of instantaneous electronic news. In 20 years even Third 
Worid dictatorships, censorship, and rights violations will be made 
difficult to sustain.^ 
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Electronic Funds Transfer. Il is estimated that the total amount of 
electronic funds transfer now taking place exceeds a trillion dollars a 
day, or nearly $400 trillion a year. Given the fact that the entire global 
economy is about $24 trillion a year, these electronic exchanges are a 
staggering figure. This may be the single most significant statistic 
underscoring just how interlinked and integrated our global economy is. 
Electronic funds transfer systems like the Society for Worldwide Inter- 
bank Financial Transactions penetrate everywhere; they existed even in 
Yugoslavia and Hungary 10 years ago. Specialized networks on a global 
scale now routinely support electronic funds transfer, airline reserva- 
tions, global news, commodity trading, and dozens of other functions. 
When these "private networks" bypass the less developed countries and 
exclude rural and remote regions, there is .'eal potential for economic 
harm and loss.'' 

The Basic Premises 

There is a need to think in tenns of toi^lities. Even private and 
proprietary systems will need to observe some key standards in order to 
interface with the "big electronic telecommunications machine." Ongo- 
ing worid trade and the huge network efficiencies that the coming 
universal global digital infontiation networks can provide will undoubt- 
edly create pressures to move toward "open" international worid 
networks. Yet national, political, and economic interests plus competi- 
tive corporate objectives will serve to splinter electronic networks and 
integration. The basic premises of this paper are thus twofold: 

Premise One: Global trade, especially in information services, will 
create powerful new economic forces for interconnected and open 
universal global telecommunications and computer networks. 

Premise Two :Thc creation of these networks in response to service 
demand will not be easily or quickly accomplished. This is due to the 
many incentives to move toward making multiple "standards," the 
individual interests of equipment manufacturers and vendors, localized 
market goals, and even competitive and dcrcgulatory policies of indivi- 
dual governments that can work against universal or global objectives. 

This is not to say anyone is particularly opposed to a universal 
infonnation system which is low-cost, digital, efficient, and reliable. It 
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is that few entities other than perhaps the International Telecommuni- 
cations Union (ITU), with its long-term effort to create integrated 
services digital network (ISDN) and broadband ISDN standards, are 
attempting to achieve this overall result as their prime objective. 
Unfortunately the ITU's efforts are often handicapped by pohtical, 
economic, social, cultural, and technological rivalries. Some even be- 
lieve that the ITU has become obsolete in today's fast-changing world. 

The Overall Telecommunications Environment 

The overall telecommunications environment that serves as the 
backdrop for this study includes the following aspects: (a) rapid techni- 
'^'^-1, operational, and even social innovation; (b) explosive growth of 
information services; (c) rapid digitization of all information, especially 
that for international or national interchange; (d) growing volume of 
international trade; (e) decreasing prices in information services amid 
increased competition; and (0 a tendency for telecommunications and 
computer standards to diversify rather than move toward consensus. 



SECTION 2 

GLOBAL MODEL FOR THE TELECOMMUNICATIONS 
ENVIRONMENT 

To understand how the process of global change in telecommuni- 
cations will take place requires a fair degree of sophistication. Forces of 
change, innovation, and inertia exist at many levels within key commer- 
cial institutions, standards-making bodies, technological innovators, 
economic interests, px)litical bodies, and trading units. The complexity 
is such that a model to reflect the various interactions and compx^ting 
interests has been created to help represent how the process works.^ 

The following key elements of a global development model for 
digital telecommunications are constantly interacting and influencing 
each other: (a) applications and services (voice, data, imaging, and 
video); (b) transmission, switching, and signalling technology; (c) tech- 
nical standards; (d) economic incentives; (e) government regulation; 
and (0 market characteristics and conditions. 

Although there arc a multitude of ways these factors can be 
combined and analyzed (and certainly there arc additional factors that 
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could make this model even more complex), the approach depicted in 
Figure 1 can provide good insight into the "anticipated future of tele- 
communications." This model illustrates the big picture. It seeks to 
show how the process of globalizing the world's telecommunications 
system could work and what enormous potential this process could hold 
if universal service could be achieved. It would make the world 
fundamentally different. 

This same model can also help us see why universal service will 
remain extremely difficult to achieve for tz^me time at the national and 
international levels. Let us examine the component parts of our global 
telecommunications model. 

Applications and Services 

Applications and services will perhaps be the primary factors in 
designing telecommunications networics of the 21st century. Attach- 
ment 1 documents the anticipated services, applications and features for 
digital telecommunications in the 21st century. Analyzing these future 
requirements, it is possible to isolate key performance-related elements 
that will need to be considered in virtually every instance. Simple 
objectives, such as to provide everyone on planet Eanli with a "tele- 
phone,*' arc appealing but also over time essentially self-defeating. The 
goals must change and adapt as more and different technologies and 
telecommunications services become available. It is the right to com- 
municate rather than a cellular telephone or a medium-speed modem 
that should constitute the goals for the 21st century. Thus it is essential 
to monitor the relative state of global telecommunications services as 
well as absolute numbers. 

It is important to monitor telecommunications pcrfonnance factors 
in precise and clear ways in building our model for global electronic 
systems. Although these should be carefully conceived and defined in 
a technical sense, a detailed understanding of each precise technical 
component is not essential. 

The key service and technology related issues are those that deal 
with regulatory policy and standards concerns. Of these the following 
are perhaps the most imponani: 

• Do we continue to maintain seamless interconnection between 
analog and digital systems? (For example, how do you link to rural, 



169 



1 50 Annual Review of Institute for Information S tudies - 1 99 1 



Figure 1 Functional Model of the Global Telecommunications 
Environment 
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Figure 1 Continued 
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remote, and Third World counlries across analog-to-digital or 
satellite-to-fiber interfaces?) 

Do we go to telecommunications superhighways designed for the 
electronic and opto-electronic equivalent of everything from 
motorscooters to 18-whecl semi-trailers? Or do we optimize for 
various services? 

• Do private networics and public switched telecomm.unications 
needs grow together or apart, and how do new digital services affect 
this trend? 

All of these issues will have a great impact on future applications 
and services. They must be addressed in implementing our detailed 
telecommunications model. 

Transmission, Switching, and Signalling 

The rapid developments in transmission, switching, and signalling 
have been phenomenal. Figure 2 shows how transmission systems 
have grown exponentially for the last 150 years in close concert with 
the growth of services and their expanded throughput requirements. 
Switching capabilities have also zoomed ahead, especially since the 
1960s with the advent of stored program electronic switches, which 
have boosted performance at an ever-accelerating rate over the last 
Lliree decades (see Figure 3). 

Last but not least has been the rapid development of telecommu- 
nications protocols and expanded signalling capabilities to add in- 
telligence to the network. Signalling channel speed in the past five 
years has increased from 1,200 bits per second to 64,000 bits per 
second. The power of signalling networks to provide automatic num- 
ber identification, to call up remote data bases cued to the incoming 
number, to forward calls, and to perform a host of other intelligent 
functions is almost miraculous. Policy concerns about privacy, sur- 
veillance, and security, however, may prevent application of some of 
the new features. 

In sum, new developments in transmission, switching, and signal- 
ling should produce dramatic gains in telecommunications. They 
should improve service options, enhance throughput, increase reliabil- 
ity and quality, and lower cost. Even sc, the use of this technology is 
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Figure 2 150- Year Look at Development of Telecommunications 
(Service Demand vs. Transmission Capability) 
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not entirely straightforward. The cost of replacing older technology is 
high. Fiber-to-the-home is a clearly desirable goal, but fibcr-to-the- 
curbside pedestal is many times less expensive and can be accom- 
plished much more quickly. Furtheiinore, until an optical-to-optical 
interface can be achieved with home TV sets and computers, the 
question. Why bring fiber into the home? still remains. Figure 4 shows 
an cariy versus a later implementation profile for fibcr-to-lhe-homc, 
with the more conservative projection seemingly the most realistic. 

Satellites are alive and well despite the rapid advances of fiber 
optic cable. As can be seen in Figure 5, satellites will provide for some 
time rather dramatic economies of service. At least for a while, 
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Figure 3 Switches 
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Figure 5 Intelsat Series Demonstrates Economy of Scale In 
Communications Spacecraft (Past and Present) 
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satellites will remain the leader in mobile, broadcasting, and interna- 
tional services. With cellular radio, personal communications net- 
works (PCNs), wireless local area networks (LANs), direct broadcast 
satellites (DBS), and several other options in the wings, it is simply 
wrong to see the world of the future as being exclusively inhabited by 
fiberoptic cables. Plugging a fiber into a plane, a train, or a boat is still 
a big technical problem. In thinking about this part of the universal 
global information network it is important to keep your eye on the 
money. This most sophisticated and highest-technc Jgy element of 
telecommunications networks makes up less than 10 percent of the 
overall investment. What is true, however, is that fiberoptic cable will 
be the media of choice for high-density routes among developed 
countries, while satellites will frequently be the media of last resort for 
interconnection of rural and remote areas and for developing countries 
for at least several decades into the future. Regardless of the fiber- 
versus-satcllitc debate, transmission media command only a small 
share of total network costs. 

Ninety percent of the world's investment in telecommunications 
is in the terminal equipment in the home and office, the switches, and 
the last-mile loops that connect networks to end users. It is here that 
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massive investments of perhaps trillions of dollars will be needed over 
the next 30 years as the global universal telecommunications network 
begins to take shape. 

The future in the area of transmission, switching, and signalling is 
quite bright and the rapid development of new digital technology will 
likely be a major stimulant to the creation of the new "electronic 
machine" that will link the world together. Breakthroughs in fiber seem 
likely to be driven by soliton pulse technology that will allow ultra- 
high-capacity fiber optic cables without repeaters. On the satellite front 
there are several new frontier technologies that include on-board 
processing, new forms of multibcam antennas, and new low-orbit 
systems that use intersatellite links. In the more distant future we may 
see new hyper-light satellites stabilized by ground-based energy sys- 
tems to create low-orbit geosynchronous systems. Microcell and pico- 
cell terrestrial radio systems and new infrared mobile systems all 
promibO 21st-century transmission systems that arc perhaps 1,000 
times better in performance than those of contemporary systems. 
Today's transmission systems peak at about one billion bits per second 
(1 gigabit/second). In another quarter of a century these arc likely to be 
terabit-per-second systems that could send the equivalent of the entirc 
Library of Congress in less than 10 seconds. 

Switching technology seems likely to remain the "bottleneck" in 
communications systems. As we move from electronic to opto-elec- 
tronic and perhaps to completely optical switching systems, there are 
several critical junctions to cross. These will involve such fundamental 
issues as whether new types of algorithms driven by time-slot inter- 
change will change the nature, function, and even purpose of switching 
systems. Likewise there may be opportunity, in bringing fiber to the 
home and to the small business, to completely redesign transmission 
and switching systems. They may offer lower cost and faster switching 
for outside plant connections than using highly centralized switching 
facilities at only a few locations. They also may expand provision for 
redundancy and system availability. In the new worid of telecommuni- 
cations, transmission and switching capabilities may become much 
more interchangeable. In a sense, telecommunications planning may 
become Zen-like in that parts of the systems, particulariy processors, 
may assume many different roles rather than having only one function 
or one reason for existence. 
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Signalling and the "inlelligenlnelwork'Vill increasingly define the 
roles that the various parts of the global electronic machine are to play. 
Signalling, the unifying element in the triad represented by transmis- 
sion, switching, and signalling, is the vanguard of the future. In the past 
signalling was often considered to be a subset of switching, but in the 
future, intelligence in the form of expert systems and artificial intelli- 
gence will be added to the global network's telecommunications func- 
tion in a number of ways. Further, as transmission-related processing 
begins to merge v/ith network signalling and other intelligent network 
functions, the picture will likely become even more confused. On the 
transmission side wc will see more signal processing, more digital 
compression techniques, more digital echo cancellation, more ad- 
vanced concepts in error control, more digital flow control, and other 
similar processing techniques. 

Equally important will be the application of advanced processing 
techniques to networic intelligence, routing, and enhanced network 
features such as automatic number identification, automatic redialing, 
and X-window access to multiple data bases for scientific visualization 
and modelling. It is not surprising with these parallel uses of processing 
that we are increasingly driven to use the term information technology 
to refer to the combined use of telecommunications technology and 
computer science to create tomorrow's digital networks. This area, as 
can be seen in Figure 6, is producing the most dramatic gains in digital 
communications. Looking to the future it seems likely that we will 
employ ever-higher performance signalling channels. Clearly the open 
systems integration (OSI) seven-layer model is the most important 
concept in signalling to emerge in recent years. The questions is. How 
far will it evolve in future decades and, in particular, how far can the 
intelligent network, expert systems, artificial intelligence, machine 
interpretation, and other innovations take us by the early 2 1st century?^ 

Technical Standards 

The world of technical standards has changed dramatically in the 
last 30 years. A worid that was once rather unified, coherent, and 
predictable has become none of lliese things. What has changed? 
Practically everything. Critical changes have surfaced everywhere. 

The number of developing countries since the late 1950s has risen 
exponentially, from a handful to well over UX). The political influence 
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Figure 6 Trends In Digital Processing and Compression 



1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 



of these developing countries in the world's standards organizations, 
particularly the International Telecommunications Union, has gone 
from nil to substantial. The complexity of telecommunications sys- 
tems and the number of standards have also skyrocketed. In 1980 there 
were about 1 ,800 technical standards approved by the ITU, Today there 
are close to 10.000 in force! As the pace of technical development has 
accelerated and competing interests in standards making have multi- 
plied, the tendency has been for the overall process to slow down. While 
some claim that the ITU has become overly bureaucratic and ineffi- 
cient, the real culprit is probably the torrent of technological change. 
The other dimension of the standards-making environment is the rather 
alarming growth of such organizations at the international, regional, 
and national levels. 

There is the International Standards Organization (ISO), the key 
architect of the OSI model that is the main basis for interconnection of 
today ' s advanced digital systems. There is also the International Electro- 
Technical Commission (lEC), reflecting the standards-making interests 
of manufacturers and vendors of electronic equipment. The regional 
standards organizations arc even more prolific. 

The last few years have seen the creation of the European Technical 
Standards Institute, which joins the previously existing Council on 
European PosLs and Telecommunications (CEPT). the Asia Pacific 
Telecommunity, the Committee on Telecommnnications (CITEL) of 
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the Organization of American States (OAS), plus a growing number of 
national technical standards committees in the United States^ Japan, and 
other countries. These organizations only seem to grow in number. In 
the United States, for instance, there is the American National Standards 
Institute (ANSI), the Accredited Standards Committee (ASC), the 
Computer and Business Equipment Manufacturers Association 
(CBEMA), the Exchange Carriers Standards Organization (ECSA), the 
Electronic Industries Association (EIA), the National Institute of Stan- 
dards and Technology (NIST), and more. 

This overabundance of standards-making organizations leads to 
real questions about the future. There is growing concern about both 
national trade protection and competitive maneuvering by warring 
manufacturers and vendors. There are also splits between developed 
and developing countries, not to mention honest disparities of opinion 
about highly complex technical standards issues. These factors combine 
to make it almost impossible to come up with "good" standards. 

There are thus several results possible. One common occurrence is 
that conflicting opinions simply deadlock and no agreement can be 
reached in a timely manner. ISDN, for instance, was first seriously 
discussed within the ITU framework beginning in 1973. The basic 
agreements on ISDN standards, the so-called I Laws, are now largely in 
place after neariy 20 years of debate. Most users, however, consider 
basic-rate ISDN at 144 kilobits per second to be totally inadequate and 
hopelessly slow in today's fast-moving worid. In short, by the time the 
standards makers agreed, the standard was passe. 

The other result is likely to be agreement to a host of different 
standards so that the resulting situation is much like there are no 
standards at all. The world of television standards is just one case in 
point. There are today dozens of television standards, including PAL, 
SECAM, NTSC, B-M AC, C-MAC, D-MAC, D2-MAC and so on. (It is 
not important to know what all these acronyms stand for, but simply that 
an enormous complexity of TV standards exists. One hint, however, is 
that the North American standard NTSC does not stand for Never Twice 
the Same Color, its critics notwithstanding.) 

The high-definition television (HDTV) standards area seems to be 
headed for an even bigger morass. Here there are incipient standards 
based on 850-, 875-, 1 , 1 25-, and 1 ,250-1* :ie displays, at least two aspect 
ratios, and a multitude of other factors. 
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In any model of a universal global telecommunications network, 
technical standards must be an important part of the equation. The future 
course o.^srandards, however, is unlikely to follow a consistent straight- 
line projection; based on conditions over the last two decades, it seems 
more likely to follow a random walk. The greatest likelihood is that 
computer-based protocols for interfacing will tend to resemble a matrix 
that allows multiple interfaces among different transmission standards. 
It is not useful to identify the large number of transmission systems that 
will need to interconnect, but dozens will need to be accommodated if 
a truly open telecommunications network is to occur. 

Economics 

The power of economics must never be underestimated. Break- 
throughs in identifying new applications, perfecting new technology, 
and agreeing on new technical standards are not enough to ensure the 
success of telecommunications equipment or services. The economic 
benefit must also be established. This means you must be able to do 
something more quickly, better, with greater security, and with more 
reliability — while also saving money — than you did before. In fact, the 
challenge is greater than that. The application of benefit/cost and net 
present value analyses to new projects suggests that the "benefits'' of 
any such innovations must be able to pay back their research and 
development costs with room to spare for profitability. Also, the bene fit/ 
cost analysis needs to show a major advantage for the candidate 
technology over all other potential developments. A cellular mobile 
telephone system based upon time division multiple access technology 
that shows a thrce-to-two benefit/cost advantage over an analog sys- 
tem may seem attractive. Another option that uses code- division 
multiple acc'^ss technology with a four-to-one advantage will prove to 
be the better choice. 

Economics arc not always straightforward or easily quantified. In 
today's complicated world of buying and selling telecommunications 
equipment and services, some of the so-called extraneous factors can 
become crucial . If a vendor can offer interest-free or below-market-rate 
loans, or *Tree" training, or subsidized maintenance and repair, then cost 
comparison of different vendors offerings can become nonlinear. 

In fact, the traditional economic concepts of telecommunications 
arc today largely obsolete. The ideas of monopoly economics and econ- 
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omies of scale, scope, technology, and density are becoming outdated 
and in some cases archaic. The idea of niche markets being able to 
emerge in almost any large telecommunications market is considered 
today's predominant economic paradigm. The major unresolved issue 
is whether the main thrust in creating improved market economies comes 
from engendering competition in value-added products and services, or 
whether major, capital-intensive telecommunications facilities must 
also be highly competitive with major players involved at all levels. 

Japan and the United Kingdom (until recently) have championed 
'^limited" competition for major telecommunications facilities and 
intensive competition for the value-added services. The United States 
has backed the wide-open melee and has ended up with both lower 
prices and a chaotic market structure confusing to most customers. 
Certainly price is the prime basis up)on which most products and services 
are judged, and competitive commercial practices along with technol- 
ogy are keeping prices down. The question remains: Are the U.S. results 
primarily the outcome of good regulatory and competitive px)licy. or 
simply the lucky result of a huge telecommunications network? 

A final related issue is that of capital financing in the world 
financial markets. Most of the major intemalion^*^ and regional banks, 
such as the International Bank for Reconstruction and Development 
(IBRD, more commonly known as the World Bank) and the Asian 
Development Bank, have very strict guidelines that limit loans for 
telecommunications development to very mral and remote projects 
where there is less than one telephone per hundred. These **officiar' 
intergovernmental banks devote only about V/i to 4 percent of their 
loans to telecommunications despite the fact that telecommunica- 
tions has pix)ven critical to overall development. The logic is simple. 
Commercial monies will be available for telecommunications because 
it produces revenues, which schools or roads do not. Efforts to relax 
these stringent rules on telecommunications financing during the 
1980s were unsuccessful, but the move to deregulate telecommunica- 
tions and make it competitive has sharply increased opportunities 
for international joint ventures and for forming new partnerships 
around the world. Cellular telephone systems in Eastern Europe and 
South America, satellite systems in Asia and South America, and 
vehicular satellite networks in Africa are all specific results of such 
new flexible commercial arrangements.^^ 
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Regulatory Policy 

The patterns of technology, applications, and economics have 
characteristics that allow a certain amount of reasonable trend evalua- 
tion and even forecasting. The two parts of the model which are most 
difficult to anticipate are standards making and regulatory policy. This 
is largely because these two functions are driven most strongly by 
political considerations ratherthanby market or "objective" factors. For 
decades the mainline concept in regulatory policy for telecommunica- 
tions was in favor of a monopoly which was thought to achieve 
economies of scale, scope, technology, and density. It was also pre- 
sumed that this could best guarantee that rural and remote areas would 
eventually obtain universal service. This policy usually implied the 
need for a "small" subsidy to the rural area that would be provided by 
business and urban users. In the aftermath of the deregulatory tidal wave 
that swept the nations of the OECD in tlie last decade, the regulatory 
framework has changed greatly. Today an increasing number of nations 
are moving to break up privatized monopolies and to let market 
competition be the arbiter of service and tariffs. 

The results to date have been startling. At least 40 countries on aP 
five continents, including both developed and developing nations, have 
invoked some combination of privatization, competition, and deregula- 
tion. This has served to move telecommunications from a state or private 
monopoly to a competitively provided industrial service. Sometimes 
the shifts have been sweeping and sudden, such as in New Zealand, and 
other times they have been more modest and deliberate. Sri Lanka, for 
instance, has only allowed for limited competition in the form of a 
priv .e cellular system. The vectors of change, however, are strong and 
are accelerating in scope and size. Particulariy since rural and remote 
areas do not seem to have necessarily been hurt by privatization and 
competition, the move toward change in developing countries has 
increased in scope in the last three years. 

Fnally, in some countries, patterns of corruption and vested interest 
can still be the largest barriers to change. It is a little early to tell whether 
competition and deregulation due to import of outside capital and 
differing fonns of management techniques will have an effect on the 
corruption factor. 

Only the extremely naive would believe that competition is able to 
substitute for all forms of regulation. Some degree of regulatory 
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adjustment and oversight is Clearly needed. Regulatory agcncieslikc the 
Federal Communications Commission (FCC), which were created out 
of nationallegislation that dates from 1927 and 1934 and represents the 
thinking of the New Deal, are not optimized to the new age of telecom- 
munications in the 1990s, The United Kingdom, in creating its new 
Office of Telecommunications (OFTEL) within the Department of 
Trade and Industry, and its Australian counterpart AUSTEL, seem more 
in tune with today's regulatory concepts. They see their mission as 
**macro-managing" telecommunications service, eliminating major 
abuses of competitive practice, and limiting malfeasance. They do not 
see their mission as "micro-managing'* tariffs a id services. It is unclear 
whether the FCC and the public utilities commissions in tlie United 
States, with their historical role of overseeing tariffs and accounting 
procedures, can adapt to such a synoptic oversight role. 

Many, but certainly not all, believe that the much more focused role 
of an OFTEL or an AUSTEL with a small and highly competent staff 
may be the best model for regulatory agencies of the 1990s. Clearly the 
heavy machinery of the U.S. government in the field of telecommuni- 
cations distributed among more than a dozen agencies is an awful lot of 
bureaucracy for a deregulated industry to bear. This machinery com- 
prises the FCC; the National Telecommunications and Information 
Administration (NTI A), NIST, and the Office of Trade Administration 
(OTA) — all within the Department of Commerce; the Department of 
Defense; the Department of State; and the Department of Education. It 
does not even end there. The Office of Emergency Preparedness, the 
Defense Communications Agency, the National Security Agency, the 
Defense Advanced Research Projects Agency, the various intelligence 
agencies, and NASA all participate from their perspectives too. 

No issue is entirely one-dimensional, however, and deregulation is 
no exception. If indeed the future of telecommunicaiions is to evolve 
toward universal digital standards and if total "open architectures" are 
to evolve, then some governmental mechanisms will be needed to help 
i'acilitate this result. In Europe, for instance, the European Technical 
Standards Institute (ETSI) and CEPT, and to some extent the European 
Telecommunications Satellite Organization (EUTELSAT), can all be 
effective in achieving a common understanding and a common ap- 
proach. Japan's national standards institute can also help play this role, 
while the Asia-Pacific Telecommunity can aid on a regional basis. 
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ANSI, which is dominated by commercial organizations, may have 
greater difficulty undertaking this role for the United States. One way 
around this is to create a very small unit within the U.S. government and 
to charge it with regulatory review matters in the form of a watchdog 
function. This new agency would replace existing regulatory mecha- 
nisms. In addition, anotlier small group should be created to deal with 
issues of national strategic interest with respect to trade and technical 
standards. In both cases the leverage or effectiveness of these units 
would ste d from their small size, their exceptionally well-qualified 
staff, and their high-level location. Both agencies would have clout.^^ 

Market Characteristics and Conditions 

It is here that all of the pieces start coming together. This is because 
the projected market outcomes of our model are built largely upon the 
previous five factors of applications, technologies, standards, econom- 
ics, and regulatory policies. The purpose of the heuristic model being 
developed in this article is thus to aid in analyzing possible future 
directions in the telecommunications market on a global scale. 

It is hoped that with such insights established it may be possible to 
project when or whether a universal global telecommunications net- 
work might come into being. More to the point, we may begin to sec the 
incentives and the barriers associated with making it happen. 

The key to understanding markets is ultimately related to their size, 
the degree of their conirol by governments, cartels, or other such 
infiucnccs, and the extent to which they are free enough and flexible 
enough to allow rapid and major innovation. The issue of market size i?^ 
critical. The move from local to regional to national to global markets 
is one of the most significant trends of our times. The dynamics that 
move markets in the direction of '*global reach*' are more complicated 
than it may first appear. First of all, the impetus in the past has related 
to products and goods much more than to services. Many services can 
be effectively provided in a local market, but products, especially high 
technology products like telecommunications and computer equip- 
ment, need to be offered in very large markets. This need for a global 
market relates to high volume, low profit margin, and low-cost produc- 
tion whose economies are scaled to millions of units. This is the obvious 
part. The truth is that global marketing and advertising, global distribu- 
tion, and global tx^pair, maintenance, and service networks may bo even 
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more impoftanl. In short, in considering market characteristics, com- 
plexity, and size, it is crucial to consider not only the basic differences 
between services and products, but also how they are more and more 
intertwined. Nevertheless, differences still exist at all levels: design, 
production, sales, distribution, and repair and maintenance. 

The next critical factor as it relates to markets is the extent to which 
they are controlled. Control can come in many forms. There can be 
direct government control in terms of regulating prices, wages, and 
supply. Government control can be less rigid in terms of setting quotas, 
ceilings, or guidelines. Also, subsidies or tax credits may be set to 
provide assistance to some disadvantaged group such as rural or remote 
populations. Sometimes the credits aim to promote a particular line of 
behavior, say, to use mass transit and increase energy conservation. In 
such cases, subsidies can sometimes go to the affluent. Finally, there arc 
the informal processes that are often overlooked or at least not dis- 
cussed. These are at the sub rosa level of govemment corruption, where 
illicit payments serve to arbitrarily distort the market, providing indi- 
viduals or coiporations advantage. 

Markets can also be altered and distorted by collusion among the 
market suppliers and, in much more rare circumstances, by dominant 
purchasers. In both of these cases it is more likely to be a coalition or 
cartel of suppliers or purchasers that conspires to set prices above or 
below the normal market rate. As we move to a global marketplace with 
world-class suppliers, the problem of **dumping** low-cost products in 
targeted national markets to drive out competition and establish market 
dominance will remain an issue. The current trend to create regional 
mega-markets, such as the European trading community in 1 992 and the 
U.S./Canada/Mexico North American market, will likely serve to 
accentuate this probl cm . 1 1 seems 1 i kcl y that this wi 11 1 cad to i ncrcasi ngly 
bitter and ruthless trade wars among the most cost-efficient and techno- 
logically sophisticated global corporations or, alternatively, more and 
more trading partnership across the regional trading coalition. Instead 
of the United States and Japan debating who is number one, we might 
see instead a growing number of joint licensing agreements, joint 
marketing agreements, and cross-ownership and cross-patenting pacts. 
If, for instance, a new Asia-Pacific coalition of Japan, Canada, the 
United Stales, and the other newly industrializing countries of the 
region were to create a trading coalition, il would represent nearly a 
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$9 trillion trading pool in contrast to Europe's $5.5 trillion (see Tables 
1 and 2). Furthermore, it would represent more than 70 percent of the 
world's advanced technical patents, computers, and robotic devices. 
This suggests that we will have increasingly difficult market competi- 
tion on a global scale for some years to come, and that regional mega- 
market coalitions could serve to ameliorate or at least rechannel the 
global high tech trade wars. This is significant in that it seems hard to 
forecast a globally universal digital network with unified standards until 
the trade wars issues are resolved. 

The final aspect of the market to be understood is that of freedom 
and flexibility to implement rapid innovation. The so-called Western 
countries of the OECD have relatively free and open markets that have 



Table 1 The Hypothetical Japan/Canada/U.S. Alliance 


Countries of the 


Population 




Japan/Canada/U.S. Alliance 


(Millions) 


GNP In U.S. Dollars 


Japan 


125.0 


$3,000 billion 


Hong Kong 


7.0 


95 billion 


Republic of Korea 


48.0 


250 billion 


Singapore 


3.0 


60 billion 


Taiwan 


22.5 


130 billion 


Canada 


28.0 


400 billion 


United States 


250.0 


5,000 billion 


Totals 


483.5 


$8,925 billion 



Table 2 The European Community Alliance 



Countries of the Population 

European Community (Millions) GNP in U.S. Dollars 



Belgium 


10.5 


$ 105 billion 


Denmark 


5.8 


65 billion 


France 


62.0 


1,300 billion 


Gemnany 


65.0 


1,400 billion 


Italy 


64.0 


550 billion 


Luxembourg 


.5 


5 billion 


Netherlands 


18.0 


230 billion 


Portugal 


11.5 


28 billion 


Spain 


44.0 


250 billion 


Sweden 


9.5 


130 billion 


Switzerland 


7.5 


150 billion 


United Kingdom 


60.0 


900 billion 


Totals 


358.3 


$5,113 billion 
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let incredibly rapid breakthroughs occur in telecommunications, com- 
puters, artificial intelligence, and other areas. The key indicators of 
maiicet openness to innovation include the ease of entry by start-up 
firms, the ability for inventors to obtain patents and rights, the availabil- 
ity of venture capital to support new concepts, and the existence of 
disincentives for monopolies or dominant firms seeking to retard or 
limit new innovations in the marketplace. The most difficult issue in this 
regard is when a country seeks to protect local martcels by limiting 
innovations and competition through technical barriers, standards, 
tariffs, and non-tariff barriers, such as mandatory testing programs or 
trade quotas.*^ 



SECTION 3 

A DETAILED ANALYTIC MODEL OF THE TELECOMMU- 
NICATIONS ENVIRONMENT AND AN ASSESSMENT OF 
THE COMING UNIVERSAL GLOBAL NETWORK 

The basic ingredients of an analytic model of the world telecommu- 
nications environment have been discussed in some detail in the 
previous section. Figure 1, on pages 150 and 151, which provides the 
schemata of ihc model, its basic dimensions, and the subsets of each of 
its major factors, should at one level be self-explanatory. The most 
important feature of the model is that it is simply a tool to understand the 
process of change in the various parts of the world telecommunications 
environment. The model helps in systematically making judgements as 
to whether changes in technology, applications and services (i.e., the 
market), standards, economics, and regulation will accelerate toward a 
universal global telecommunications network, or whether greater bar- 
riers and inertia will be encountered. 

This model of the telecommunications environment can be used not 
only to assess progress toward a universal network, but also as a norm- 
ative or strategic planning tool. This is a great challenge today, because 
early evolutionary steps toward a universal global telecommunications 
network are just teginning. The basic problem seems primarily a lack 
of economic, social, and political pu.sh toward such a universal system 
based upon broad-based need. The advocates are in effect lr>'ing to pull 
the concept forward without sufficient market suptxiri. With the pos- 
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sible exception of large lelecommunications vendors, there are no large 
organizations which view the creation of such a network to be of 
overriding commercial or financial interest at this time. While many 
people and organizations see the potential of creating a universal 
network sometime in the future, the perception is that "others" will 
make it happen. They perceive that any expenditure of their scarce 
resources will create personal hardship while ultimately giving advan- 
tage to existing or future competitors. The creation of a universal 
network can thus be seen in the context of gaming theory, where the 
current situation is a classic "zero-sum'' game. Until a realistic and 
practical way can be found to show how the creation of such a network 
can translate into a "win-win" situation, a successful macro strategy will 
likely be retarded. Even with gains in technology, applications and 
services, and economics, it seems unlikely that critical progress in 
standards and regulation can be made until this key issue is resolved. 

Certainly one of k *y functions of the model will be to identify the 
critical paths forwarci and the major barriers. The model in Figure 1 
should be seen as no more than a crude attempt to diagram today's 
telecommunications environment and how it could lead to the creation 
of a universal digital network, combining private and public telecom- 
munications systems so as to actively support all of the world's largest 
users. An analysis of the model suggests thai the market, standards, and 
regulatory issues arc currently the major barriers to implementation, 
while technology is the main incentive. Economics meanwhile seem to 
be oscillating in the middle. Table 3 reflects the positive and negative 
forces at work on the key factors in the model. 

In analyzing these, certain key issues should be noted. There must 
be a special focus on how to interconnect private and public networks. 
This implies that allowance m.ust be made for "specialized service 
networks" rather than insisting on totally integrated digital services. 
Developing countries must have the right to make extended transitions 
out of analog services. A variety of transmission media including fib^.'* 
optic cable, twisted pair and coax, satellite communications* cellular 
radio, and even infrared must be allowed to be a part of a universal global 
telecommunications network through universally open standards. This 
means that every aspect of standards — quality, error control, flow 
control, system availability, security, transmission delay — must be 
designed lo include rather Uian exclude. 
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Table 3 Factors Affecting the Creation of a Universal Digitai 
Network 



POSITIVE INCENTIVES 
Universally available open systems with a common interface would constitute a 
global asset. 

Multi-media services available upon demand through a single integrated network 
provide potential new economies. 

Transparent connection to all countries is a political advantage in terms of peace 
keeping and open communications. 

• Access to a thread range of services through an Intelligent network" offers new 
economic and market opportunities. 

Rapid evolution of telecommunications technology may aid a universal network. 
(Examples include soliton pulse fiber-optic cabies, satellites with on-board processing, 
enhanced chip memory, "intelligent* buffers, algorithms, and advanced signalling.) 

• A universal global telecommunications network should enhance performance in terms 
of security, quality (e.g., bit error rate), and system availability. 

It could allow for effective interlinking of ISDN networks and private digital networks 
(e.g., LANS, MANS, and WANS). It could also allow for better interconnectivity of the 
public switched network, switched megabit digital service (SMDS), synchronous 
optical network (SONET), asynchronous transfer modo (ATM), and fiber distributed 
digital interface (FDDl). 

It could allow for multiple standards solutions at the level of effective interface rather 
than just a single universal standard. 

NEGATIVE FACTORS 
It could involve tremendously high costs of network implementation, especially if fiber 
optic cable to the home and small business is invo^'ed. 

• There are tremendously large write-offs or sunk costs in existing telecommunications 
equipment. (This will be a special problem in developing countries.) 

• There are still major difficulties in reaching clear-cut and timely new standards in 
broadband digital services. This will be coupled with the inadequacies of ISDN and a 
lack of apprc-dation of how private networks will need to be accommodated in new 
digital standards. 

• There is currently a lack of market support for the creation of a seamless universal 
network. 

There is not a clear statement of the social and cultural advantages that will come from 
a universal global telecommunications digital network. 

• There are strong alternate views that separately optimized networks for specific 
services such as voice, data, video, and imaging will produce better performance, 
quality, and cost efficiency. 

• National trade objectives may serve to retard or prevent the aeation of a universal 
global telecommuniwtions digital network since it tends to create a seamless and 
barrier^free worW economy. 

• Conflicling values and political priorities m ay dictate that capi tal investments go to other 
targeted objectives. 
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In this respect there is a good model: ISDN. In this case the model 
is one to be avoided rather than copied. When ISDN was first conceived 
in the 1970s by AT&T and the Bundespost, the idea was basically to try 
to create a uniform and totally integrated system. It clearly had technical 
merit, but it also implied continuation of a system of interconnected 
monopoly telecommunications organizations. The standards-making 
process that ensued was slow, deliberate, and focused on answering 
telecommunications questions that the monopoly organizations had 
defined as key rather than those that the marketplace had raised. It is 
thus not surprising that ISDN has had litOe customer push and mainly 
vendor- and carrier-related pull. If one is to seek a positive model for 
a universal network, then the FCC*s effort to create what it has called 
open network architecture (ONA) is perfiaps a uscftil place to look. 
Now may be the time to look beyond the rather confining concepts of 
ISDN and even broadband ISDN and to begin to explore concepts like 
universal digital scrvices.^^ 

This new initiative would certainly have its share of problems. One 
of the most critical would be how to approach the world's standards- 
making entities, particulariy the ITU. The ITU has devoted nearly two 
decades to ISDN and cannot easily toss these efforts aside. Clearly what 
is needed is leadership. In the best of all possible worlds this would come 
from both inside the ITU framework and from telecommunications 
leaders in the commercial sector. 

It is important to justify the development of a universal digital 
network on more than economic grounds. The social and cultural 
implications also must be understood. This means that the negative 
social aspects of a universal digital network need to be identified, and 
means of mitigating these "tclcshock'* impacts should be developed. 
Such aspects as privacy; information overload; tclcwork-bascd elec- 
tronic sweatshops, especially for child laborers; and electronic surveil- 
lance must be addressed. In addition are potential problems with 
electronic desk-killing and technological unemployment, super-speed 
living, the 1 68-hour work week, electronic alienation of society, and the 
increasing homogcnization of global culture and languages. These 
issues need to be considered by a global collaboration of social scien- 
tists, legislators, economists, and business people. 

The universal global telecommunications network is an extremely 
powc "-ful idea which is likely to be in place sometime relatively eariy in 
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the 21st century. As we move toward this global electronic village and 
perhaps beyond it, there are many key points to be considered. The 
universal global telecommunications network will not be as monolithic 
and one-dimensional as the early concept of ISDN. It will allow for 
multiple networks including both public switched and private networks. 
It will include fiber and satellites and radio and even infrared. It will pay 
much greater heed to social and cultural goals in its design and 
implementation as Nippon Telegraph & Telephone of Japan did with its 
original concepts of the integrated services network (ISN). This leads us 
to the overall conclusions of this study. 

CONCLUSIONS 

What is a universal global telecommunications network and when 
will it become a reality? Intentionally a rather broad and va,^ue opera- • 
tional definition has been used up to this point to accommodate the most 
diverse range of ideas. To conclude, however, we must have in mind a 
much more precise idea of this network than a kind of super-ISDN that 
enshrouds the globe. 

The universal global telecommunications network will serve as the 
main opto-clectronic and electronic telecommunications conduit for 
economic, social, cultural^ and political exchange among the peoples of 
planet Earth in the 2 1 st century. This network, unlike that conceived for 
ISDN, is not monolithic. It will feature agnostic interfaces with private 
and public networks. It will also support integrated service networks 
and service-specific networks. If designed properly, it will accept any 
"interface and interconnection'* of choice within plausible reason. It will 
support everything from asynchronous transfer mode and cell relay to 
X.25 data relay or analog voice or video. In its early implemcntaUon, 
this network may start to come into place around the second decade of 
the 21 St centp.ry. This global network would likely be available in every 
major city in every OECD country at speeds that range from 45 
megabits/second (DS-3) to 2.5 gigabits/second (OC-48). 

Technically, the biggest problems will be supporting multiple inter- 
faces and universal error control systems, and dealing with satellite and 
other processing delays. Some fom of the universal global telecommu- 
nications network will be found in newly induslriali/ang countries ar^d 
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developing countries, though often limited at least in developing coun- 
tries to the capital city and perhaps two or three other industrial cities. 
One implication of this network is that it will link the most economically 
and technically powerful together in new and evermore effective ways. 
Denver, Colorado, will be more effectively linked to London, England, 
than to Okmulgee, Oklahoma. Yaounde, Cameroon, although only a 
few hundred kilometers away from Akom, will still be electronically 
closer to Paris, France. The first phase of the network will unfortunately 
not be universal. Universality is still some time away. The advent of the 
Motorola Iridium low-orbit satellite system or the U.S.S.R.-backed 
Small Sat System may, however, constitute the unexpected extension of 
this global network, providing seamless and universal coverage sooner 
than many would expect to the worid's most remote areas. 

Who provides this global network? Today we know it will hinge on 
more than the leading public telecommunications monopolies. Lots and 
lots of people and organizations are involved and this will make the 
technical design and implementation more difficult and more challeng- 
ing, but ultimately more extensive and rewarding. Capital financing, 
richness of service offerings, and innovative telecommunications con- 
cepts under this more open approach arc likely to be enhanced. 

How do all of the standards issues get resolved? This is a very big 
problem for at least two reasons. First, all of the national and regional 
standards bodies arc still likely to get in the way of global agreements 
even if the agreement allows for diversity of approach. Diversity will 
hJp, but it will not necessarily solve the problem. Second, the key 
player in all this is still the ITU. In a number of ways, unfortunately, the 
ITU is not well suited to its task. Problems include: 

Bureaucracy. The ITU'spcrmancnt staff and its standing commit- 
tee membership within the Consultative Committee for Interna- 
tional Radio Communication (CCIR) and the Consultative Com- 
mittee for International Telegraph and Telephone (CCITT) arc in 
need of fresh ideas, new people, and streamlining. 

• Adjustments to the Times. The shift to competition, deregulation, 
and privbti/.ation was not effectively refiecied in the ITU\s latest 
Plenipotentiary Conference held in Nice, France, in 1988. Tlic idea 
that the division between the CCITT and CCIR may cix:aie moi-c 
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problems than it solves was swept aside with modest debate. The 
fact is that in a competitive eiivironment a new approach to 
standards making might be essential. 

• New Standards. In terms of speed of development, coordination 
with other standards groups, conformance testing, and application 
development, there is good reason to doubt that the ITU is cur- 
rently equipped for effective telecommunications standards mak- 
ing for the 21st century. This is not to suggest that the other 
standards-making organizations around the world do not also have 
problems, but the warts and wrinkles on the ITU are perhaps the 
most notable and severe. 

The results o f thi s paper suggest that a universal global telccommu- 
nications digital network is a desirable goal and that it can be reasonably 
accomplished in its initial form in about 20 years. There are, however, 
a significant number of planning activities to be undertaken as soon as 
possible to make this happen. Certainly a number of major barriers 
which have been identified must be overcome if such an initiative is to 
succeed. International coordination and concerted global action will be 
needed if the forecast 20 years until implementation is to prove accurate. 
The specific areas of action are as follows: 

Obtain Policy Consensus. A broad global consensus needs to be 
developed to support the creation of a universal global telecommu- 
nications network. A positive rationale and an action plan need to 
be created to explain how such a global network can be a positive 
force for world development and can benefit developed and devel- 
oping countries alike. 

Prepare a Universal Global Telecommunications Network Impact 
Statement. In order lo build the needed policy consensus, a 
widespread series of studies needs to be undertaken by foundations, 
governments, and institutions that represent a broad coalition of 
countries and which enjoy a broad basis of intellectual, social, 
cultural, and legal respect. Thcs*: studies would examine the posi- 
tive and negative impact of such a network and, especially, would 
seek to identify ways that negative impacts could be minimized 
or eliminated. 
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• Reform Standards-making Processes. There is a need, in fact a 
rather urgent need, to revamp the standards-making procedures of 
the ITU, and to a lesser extent the ISO, the lEC, ETSI, ANSI, and 
the Telecommunications Technology Committee of Japan. Key 
reform elements would focus on how to achieve more effective 
interfaces between public and private networks and between tele- 
communications and data networks. Also, this activity should seek 
to make processes more representative of today's deregulated 
world, more streamlined and quicker, and more dependent upon 
ongoing field trial and conformance testing. Pragmatism, rather 
than new theoretical concepts, is needed. 

• Streamline and Modernize the ITU. In addition to improving the 
processes of standards making, there seems to be a particular need 
to reorganize the ITU and in effect to make it less bureaucratic. 
Downsizing of staff, clear objectives and focus, automation, stream- 
lining of study groups, and combming the CCIR and CCITT would 
be good places to start. 

• Include the International Trade Community. There is a need to 
develop a clear understanding and relationship with the interna- 
tional trade community concerning the new network, because it has 
the largest vested interest in having such a network created. The 
direct relationship between increasing global trade and a universal 
global telecommunicatior^ network is larger than shipping, air 
travel, or any other single service industry. 

• Create a Better Understanding of a Universal Global Telecommu- 
nications Network. There is a need to create among politicians, 
statesmen, technologists, business people, economists, educators, 
and economists a better understanding of what such a network 
would be, how much it would cost, and why it is needed. This might 
be done by creating a detailed and clear model of how the network 
would come to be. We also need to know clearly the functions of the 
network in a global marketplace. Developed countries, newly 
industrializing countries, and developing countries should be able 
to see within the mcdcl how they would benefit. All the other key 
players should be able to do likewise. 
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• Discover the Market Push. All of the above aciivivies should 
coniribuie lo a belter understanding of why the global user commu- 
nity described in the model would wish to support the creation of a 
universal networic. Unless this basic motivation is found, the result 
will be much like that associated with ISDN implementation. 
Technological pull is not sufficient to stimulate new telecommuni- 
cations investment that could grow into the trillions of dollars. 
Enhanced trade, international business, more effective operation of 
the global job maricet, time shifting, and peak load spreading are 
only a few of the potential reasons for creation of such a new 
network. Leveraging the combined strengths of public and private 
telecommunications networks could also be key. The important 
step is to recognize that such a new voyage of discovery is needed 
and that a broad spectrum of countries, government officials, and 
industrialists must take it together. 

Today, it is hard to look forward two decades into the future and say 
exactly when the first real stag-, s of the universal global telecommuni- 
cations network will be in place. The important thing is to begin to take 
intelligent and thoughtful steps now. The invention of the future is an 
exciting activity that is largely unique to modem times. The creation of 
a truly interconnected planet that provides economic, technical, cul- 
tural, and social services with case and grace — not to mention political 
enlightenment — could be the unique accomplishment of humankind in 
the 2 1st century. 

Today, we humans, some 5.2 billion of us, inhabit a six-sextillion- 
ton planet which will grow in population to perhaps 10 to 12 billion 
people. Our global infonmation base, however, will continue to expand 
exponentially. Cincc the time of ancient Greece, human population has 
increased some 50 times while our global infonmation base has ex- 
panded 10 million times. If this trend continues wc may find wc arc 
overwhelmed with infonmation in the next century. This means we will 
need more **smart tools** to store and retrieve infonmation too copious 
to remember and store inside our brains. It means that electronic and 
optical communications systems will become more like extended 
neural networks of our brains. It suggests that a universal digital 
network and capabilities may come into being in the 2 1 st century simply 
because we cannot sustain modem life without such intelligent grids 
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aiding us to attain new states of knowledge and global awareness. Such 
problems as the "informatization'* of society will no longer be distant 
and remote concepts, but will become the real world dilemmas of 
humankind in the 21st century. 
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ATTACHMENT 1 
A COMPREHENSIVE LISTING OF CURRENT 
DIGITAL TELECOMMUNICATIONS SERVICES, 
APPLICATIONS, AND FEATURES 

A. VOICE CAPABILITIES 

1. Voice Transmission 

Voice/data transmission 
Mulli-bullon phone sets 

ISDN interface to cellular/mobile radio and satellite 
Voice/data key system 
Multiple computer access 

2. Call Management 

Continuity of basic service during CPE power interruption 
Passive bus 

Autovon features on ISDN switches (priority access) 
Automatic number ID 

International call completion utilizing the higher-level compat- 
ibility information element (HLCIE) 
Distributed reservation processing 
End-user addressing 
Directory number screening 
Customer inquiry handling 
Primary rale interface to airiine ACD equipment 
Ringdown using fast-call setup 
Call manager 

3. Message Services 

Interface to voice messaging systems 
Message desk 

Transparent networking of voice messaging systems 

4. Answering Services 

Sales information management 
Intelligent secondary answering 
Automatic callback for financial services 
Centralized voice mail 
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Unified message status notification mechanisms 
Call park 

Transparent fistribution of incoming call to a single ISDN number 

Enhanced 911 signalling 

Data base infonmation to corporate security 

B. DATA CAPABILITIES 

L Data 

Small business EDI access 

Personal computer wide-area' networking 

Single update for multiple administrative data bases 

Multi-point screen sharing 

X.25 PAD support 

High-speed file exchange 

Coax elimination 

Asynchronous protocol conversion to SNA/SDLC 

327X emulation via SIM-PC, SIM-VTAM and NPSI 

327X emulation with QLLC and NPSI 

Asynchronous access to UNIX host 

Asynchronous access to UNLY host via PAD and X.25 

PC/mainframe connectivity 

ISDN access to geographically remote locations 

Airline data base transfer via ISDN 

ISDN telephone as a data I/O Device 

Facsimile 

ISDN data gateway 

2. Modems 

Switch-based modem pool 
Asynchronous access to host computer 

3. LANsAVANs/MANs 

Remote terminal access to LANs 

Remote terminal simultaneous access to multiple hosts 

MAP 3.0 interface to WAN 

ISDN value-added services 

Multi-point permanent data circuits 
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C. VIDEO/IMAGING CAPABILITIES 

L Video 

On-demand video 
Circuit-switched compressed video 

2. Graphics 

Variable bandwidth for voiceAmaging communications 

Data conferencing/EDI 

Teleradiology 



D. NETWORK SERVICES CAPABILITIES 

L Management 

Automatic recovery/re -establishment of voice call 
Network service negotiation 
Virtual networking 

ISDN virtual private network using channel switching 
ISDN subrate multiplexing 
Dynamic customer control 

Multi-media services (ISDN user-network management 

services) 
Services availability 

Centralized CPETSS configuration/so ftwarc management 
Remote network management 
MIS capabilities with ISDN 

ISDN TA monitor connection for diagnostic purposes 
Remote network management of terminal adaptors 

2. Interconnect 

Two-wire *'U** interface capability 
ISDN and GOSIP compatibility 
Inter-subnetwork services end-to-end integrity 
Combined SNA/ISDN session setup 
ISDN interplay with DTMF units 
Adjunct processor interface 
EtherNet LAN bridging 
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3- Security 

Secure network services 

Security control for "super-user" access 

Secure ISDN teminal 

BRI encryption device 

E. MULTIMEDIA CAPABILITIES 

L Telecommuting 

Telecommuting 

2. Teleconferencing 
Video teleconferencing 
Guest service center 

F, OTHER CAPABILITIES 

Building control via ISDN facilities 

ISDN switch confomance 

ISDN interoperability (portability at BRI/PRI) 

Engineering workstation interface to ISDN 

ISDN for point-of-sale (POS) or point-of-banking (POB) 

ISDN financial evaluation process/model 

Universal station message detail recording (SMDR) 

ISDN telephone/ISDN workstation integration 

Premise wire distribution 

ISDN deployment schedule 

Loopback testing 

Optional calling ID insertion on call origination 
Transparent outbound service selection 
Use of existing secure terminal over ISDN 



Note: This listing of ISDN capabilities was prepared for the U.S. Natioi at Aeronautics 
and Space Administration under Grant NAGW-1 105 by the Interdisciphnary TelcATom- 
municalions Program at the University of Colorado. For the complete report contact the 
ITP Program at the University of Colorado. 
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COMPREHENSIVE LISTING OF OFFERED 
AND PROPOSED ISDN CAPABILITIES 

Some of the capabilities offered or proposed have different titles but 
describe similar functions. 

1 . Continuity of basic service during CPE power interruption 

2. ISDN subrate multiplexing 

3. ISDN switch conformance 

4. Multimedia services (ISDN user-network services) 

5. Virtual networking 

6. ISDN virtual private network using channel switching 

7. End-user addressing 

8. Call alternate routing 

9. Distributed reservation processing 

1 0. Hotel guest service center 

1 1 . Security control of super-user access 

12. Telecommuting 

13. ISDN for point-of-sale and point-of-banking 

14. Sales information management 

1 5. Engineering workstation interface 

16. Manufacturing "just-in-time" application using MAP/TOP 

17. Data conferencing/EDI 

1 8. Corporate data base security based on CLID 

1 9. ISDN WAN transport services 

20. On-demand video 

21. Terminal portability 

22. Secure ISDN terminals 

23. Secure nelworic services 

24. Switch-based modem pooling 

25. Directory number screening 

26. Small business EDI access 

27. International call completion utilizing HLCIE 

28. Universal station message detail recording 

29. Automatic rccovcry/rccstablishmcnt of voice call 

30. Remote terminal simultaneous access to multiple hosts 

31 . ISDN interface to ccUular/mobilc radio and satellite 

32. Building control via ISDN facilities 
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33. Dynamic bandwidth negotiation 

34. LAN access via remote terminal 

35. Intelligent secondary answering 

36. Network S'^rvice negotiation 

37. Transparent networking of voice messaging systems 

38. Single update for multiple administrative systems 

39. Interface to voice messaging systems 

40. X.25 PAD support 

4 1 . High-spc'^d file transfer 

42. New account customer handling 

43. Cost recovery modeling (resubmitted as ISDN cost modeling) 

44. ISDN cost modeling 

45. ISDN interoperability at primary rate 

46. Dynamic customer control 

47. Passive bus (multi-point BRI) 

48. Multi -point screen sharing 

49. Video teleconferencing 

50. Audio-vidcotext 

51. Remote inquiry (TV quality, image-per-vicw and sound 

sequence enquiries) 

52. Remote image monitoring 

53. Automatic banking 

54. Enhanced voice messaging 

55. Automatic number identification 

56. Telc-radiology 

57. Multiple computer access 

58. Coax elimination 

59. Personal computer WAN 

60. Facsimile 

61. Tele-marketing 

62. PC networking 

63. PC local/wide area networking 

64. PC/mainframe connectivity 

65. General packet coniiccfivity 

66. SNA networking and circuit-switched connccfivity 

67. Dcsk-to-dcsk conferencing 

68. Joint prcparafion and cdifing of documents 

69. Consultation between two panics 
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70, Training on PC applications 

71 , Exchange of voice and data between remote locations 

72, Call manager 

73, Personal directory 

74, Telephone log/call management 

75, Application dialing (user can dial directly from PC) 

76, Automatic callback 

77, Message desk (PC-based answering) 

78, Interoffice conference 

79, Real estate agent/lender communications (voice/data) 

80, Customer service 

8 1 , Service dispatching/help desk 

82, Field office support using FAX IV 

83, ISDN applications for the home (telecommuting) 

84, Encrypted and secure communication in ISDN 

85, Multimedia communication services 

86, Asynchronous protocol conversion to SNA/SDLC 

87, VTAM intcmodal networic link replacement 

88, Remote 3 1 74 multiplexing via B channel packet 

89, Remote 3174 multiplexing via B channel packet and network 

packet switched interface (NPSI) 

90, 327X emulation via SIM-PC. SIM- VTAM, and NPIS 

91, 327X emulation wiUi QLLC and NPSI 

92, Asychronous access to private packet switched network 

93, Asychronous access to UNIX host 

94, Asychronous access to UNIX host via PAD and X.25 

multiplexing 

95, 327X coaxial cable elimination 

96, Extended LAN with passive bus 

97, Asynchronous access to EthcrNct terminal server 

98, Dcdicatcd-linc replacement 

99, Asynchronous modem pooling (outdial) 

100, Asynchronous modem pooling (indial) 

101 , ISDN wide area networking 

102, ISDN data gateway 

103, Gateway to ApplcTalk network 

104, Application processor features circuit switchcdcomprcsscd video 

105, Circuit switched compressed video 
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106. Ethernet LAN bridging 

107. PC-PC/mainframe 

108. Shared screen 

109. Access to multiple PC hosts via X.25/mainframe host 

110. LAN/ISDN interworking 

111. .Host-to-host 

1 12. Elimination of 3270 coax connections 

113. Mainframe redundancy 

1 14. Modem pooling 

115. Slow-scan and full-motion video 

116. Attendant services 

1 1 7. Multi -button phone sets 

1 1 8. Applications processor services 

1 19. Electronic directory 

120. Message service 

121. Traffic analysis 

122. Station message detail recorder 

123. Facilities/asset management 

Note: This listing of the capabilities used in this study was compiled from the following 
sources: North American ISDN Users Forum, November 14, 1989, US West, Northern 
Telecom, AT&T, and Southwestern Bell. 



2u4 



